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We like the 


FLEXIBILITY 


provided by our 3 
Lectromelt furnaces 


SAY ELECTRO-ALLOYS DIVISION, AMERICAN BRAKE 
SHOE COMPANY, ELYRIA, OHIO 


Electro-Alloys can make quick shifts in alloys melted and 
weight of metal cast, thanks to the flexibility offered by these 
three Lectromelt* Furnaces. By keeping the small furnace on 
Ni-Resist exclusively, they avoid the need for wash heats 
and assure integrity of the alloy. 

They cast a great many different alloys, and the castings 
range in weight all the way from a few ounces to 14,000 lbs., 
calling upon the additional capacity of other furnaces. 

Precise control of melting conditions is inherent in 
Lectromelt equipment, Whether you're working with iron, 
plain carbon or alloy steels, a Lectromelt Furnace will give 
you this advantage. 

Lectromelt engineers will answer your questions and sup- 
ply you with catalog data on Lectromelt Furnaces—25 Ibs. 
to 150 tons. For Catalog No. 9, write Pittsburgh Lectromelt 
Furnace Corporation, 416 432ad Street, Pittsburgh 30, Pa. 


Manufactured in...GERMANY: Friedrich Kocks GMBH, Dusseldorf... ENGLAND: Birlec, Ltd., Birmingham 
FRANCE: Stein et Roubaix, Paris... BELGIUM: S. A. Beige Stein et Roubaix, Bressoux-Liege SPAIN: 
General Electrica Espanola, Bilbao... ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Ltd., Nagoya 


7 3,000-pound Lectromelt Furnace 








. 











nee t @ Ue PAT. OFF 


MOORE RAPID 






WHEN YOU MELT... 
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1,000-pound Lectromelt Furnace 





TWENTY FIVE 
POUNDS 


ONE HUNDRED FIFTY 
TONS CAPACITY 
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future meetings 
and exhibits 


SEPTEMBER 


1-15.. Engineering, Marine and 
Welding Exhibition and Foundry 
Trades Exhibition, Olympia, Lon 
don, kngland 


12-16..Instrument Society of 
America, Shrine Exposition Hall 
Los Angeles. 10th Annual Conte 
ence and Exhibit 


20-22..Tenth Annual Industrial 
Packaging & Materials Handling 
Exposition, Kingsbridge Armory 
New York. Sponsored by Socicty of 
Industrial Packaging & Material 
Handling Engineers 


29-30... Missouri Valley Regional 
Conference, Missouri School of 
Mines, Rolla. Sponsored by the St 
Louis, Mo-Kan and Tri-State Chap 
ters of AFS, in cooperation with 
Missouri School of Mines 


OCLOBER 


6-7 ..National Foundry Associa- 
tion, Edgewater Beach Hotel, Chi 
cago. Filty-seventh Annual Meeting 


13-15.. Foundry Equipment Manu- 
facturers Association, The Green 
brier, White Sulphur Springs, W 
Va. Annual Meeting 


16-18... Conveyor 
Manufacturers Association, [hv 
Greenbrier, White Sulphur Springs 
W. Va. Annual Meeting 


I quipment 


17-21... National Safety Congress 
and Exposition. Chicago, Il. Forty 
third Annual Congress 


17-21 .. American Society for Met- 
als, Convention Hall, Philade Iphia 
National Exposition and Congress 


19-21 ..Gray Iron Founders’ So- 
ciety, Hotel Schroeder, Milwaukee 
Iwenty-seventh Annual Meeting 


20-21... Ohio Regional Foundry 
Conference, Case Institute of Tech 
nology, Cleveland. Sponsored by the 
Northeastern Ohio, Toledo, Canton 
District, Central Ohio, and Cincin 
nati District Chapters of AFS in 
cooperation with Case Institute of 


lechnology 















































24-25 ..Steel Founders’ Society of 
America, The Greenbrier, White 
Sulphur Springs, West 
Fall Meeting 


Virginia 


NOVEMBER 


3-4... Metals Casting Conference, 
Purdue University, West Lafayette, 
Ind. Sponsored by the Central Indi 
ana and Michiana Chapter of AFS 
in cooperation with Purdue Uni 


versity 


14-17... International Automation 
Exposition, Navy Pier, Chicago 


School of Mines Site of 
Missouri Valley Regional 


Ihe campus of the University of 
Missouri School of Mines and Metal- 
lurey at Rolla will be the site of 
the Missouri Valley Regional Found- 
ry Conference on ‘Thursday and Fri 
day Sept 29-30 

Sponsored by the following Ameri 
can Foundrymen’s Society chapters 
St. Louis, Mo-Kan (Kansas City 
Tri-State (Tulsa), and the M.S.M 
Student ( hapt r, the conference is 
under the general chairmanship of 
Webb L. Kammerer, Midvale Min 
ing & Mfg. Co., St. Louis. Honorary 
chairman is Curtis L. Wilson, dean 
of M.S.M 

The general conference committee 
includes Albert W. Schlechten and 
Daniel S. Eppelsheimer, M.S.M., and 
Erhard Neuman, M.S.M 
Henry C. Deterding, Sonken Galam- 
ba Corp., and Lloyd Canfield, Can- 
field Foundry Supplies & Equip., both 
of Kansas City, Kans., chairman and 
past chairman, respectively, Mo-Kan 
chapter; Willis H. Mook, Bethlehem 
Supply Co., and Donald W. Mc- 
Arthur, Oklahoma Steel Castings, 
Inc., both Tulsa, Okla., Tri-State 
chairman and past chairman; George 
L. Mitsch, A.C.F. Industries, Inc 
and Fredrick J. Boeneker, Bronze 
Alloys Co., both St, Louis, chairman 
and past chairman St. Louis chapter 

In addition the committee includes 
AFS past national directors J. T 
Westwood, Jr., Blue Valley Foundry 
Co., Kansas City, Mo.; C, R. Culling, 
Carondelet Foundry Co., St 
and Albert L. Hunt, National Bear- 
American Brake Shoe Co., 


student; 


Louis: 


ing Div., 
St. Louis. 
Theme of the conference, “Some- 


reoerat GREEN BOND 


Vi 








- ++ THE PURE BENTONITE 


specially selected and prepared for foundry use only 


IMPORTANT! 


Here's an essential point te remem. 
ber, when selecting your source for 
bentonite FEDERAL GREEN BOND 
is sold and serviced by FEDERAL's 
owas tramed, technical service eng) 
peers! FEDERAL'S interest im your use 
of its products doesn’t step at the 
time of sale, but continues beyond, 
in the form of technical service and 
assistance 


/4e FEDERAL FOU 


Back in 1925, bentonite was first developed 
sands. FEDERAL GREEN BOND was introduced 
quality, specially processed for foundry use 
untreated, free of chemicals or other ingredients « 


There are other reasons, too, for its superiority 


FeDerat guarantees that Gremn Bono will pro 
duce the highest green and dry bond strengtl 
of any of the western bentonites 

Feoerat Green Bono's medium to low gelatin 
ating characteristics cut down on mulling time 
permit slurry users to add up to 25% more 
bentonite per gallon of slurry, without strain on 
the pumping system 

Feoerat Green Bond has o pH value of 9.0 
Feoerat Green Bono lasts and lasts 
its bonding efficiency much longer than any 
other bonding agent 


retaining 


Feoerat Green Bond induces exceptionally high 
permeability, permitting the use of fine sands 
for better casting finish 

Feoerat Green Bond contributes materially to 


Next time you buy bentonit 


learn why it's known everywhere as the 


’ TREET eVet 


It's 


FEDERAL, as an admix to molding and core 


at that me as pure bentonite of the highest 


been just that ever since unadulterated, 


letrimental to foundry sands or conditions 


a sand additive such as 


the pr duction of castings that are tree of de 
fects castings that require much less cleaning 


castings that look good and bring higher prices 


Feorrat controls every phase of the production 
of Gattnw Bono. from a ining and pro essing to 


sales and technical service 


Feotrart Gattn Bono is carried in stock in 
Feotrat warehouses in principal cites in the 
U. § Canada 
Europe. It is available in three convenient forms 
(1) Puiverizeo 
dry additive, for core and molding sand. (2) 
GB.100 Fine Gaanuiat—a dry additive with 
low dust content. for core and molding sand 


{3} No. 1200 Siuveevy Geaot Gaanuiar —for use 


British Isles and Continental 


for general foundry use as @ 


as a wel additive 


try FEDERAL Green Bono! You'll soon 


Best or tHe BENTONITES! 


NDRY SUPPLY Comp 1aG 


5 OnIO 
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ONE-MAN POURING, This Easy Way— 


MODERNIZED pouring, directly into the nonferrous molds from gra- 
phite crucibles, saves backs and bucks too! It’s a safe, winning combina- 
tion “straight-thru” from monorail track to crucible spout: 


¢ Trolleys are designed for the safe, fast movement of molten metal . . . 


e Anti-friction-bearing, swiveling hook-eye permits smooth, easy turning { 


for right and left spotting .. . 

Steel, cut-tooth machined rack is rigidly supported by machine-turned 
rollers in the side arms. No sway! No spill! 

Bail with quick-detachable hooks safely grip the trunnions... 
Tilting action is transmitted from hand-shank through machined- 
ring which fits contour of the crucible. Raised trunnions lend proper 
support and balance... 


FOR OTHER FACTS AND COST FIGURES ASK FOR CATALOG P-152: 
= 50 PAGES OF POURING FACTS 


Catalog P-152 illustrates construction features and 
production facts on MODERN pouring devices, cru- 
cibles, ladles, cranes and monorail systems. Eighteen 
types of ladles, as grouped by series numbers, dia- 
meters and metal capacities, match-up metal loads 
with gross lifting capacities. 


(~MODERN/) 





MODERN — the original pour- 
ing device affords rigid, 
straight-line, positive control 
from monorail to crucible spout. 


thing for Everyone,” is evidenced in 


the following schedule 


THurspAy, SEPTEMBER 29 


9:00 am Registration Opens 





10:15 am Conference Opening 

10:30 am Joint Session “Nez 
Horizons in Foundry Progre 

2:00 pm Joint Session “Car 
Shell Core Help You? 

5:30 pm Simultaneous Sessions 


Grav Iron, Non-Ferrous, Steel 


Fripay, SEPTEMBER 30 
9:30 am Joint Session “‘Prac- 
tical Modernization for Small 
Foundrie 2 
10:30 am Simultaneous Sessions 
Gray Iron, Non-Ferrous, Steel 


An Ozark Hillbilly Jamboree 
planned for Thursday evening at the 
Forest Springs Lodge will include a 
barbeque. A spec ial program of enter- 
tainment is scheduled for ladies at 
tending the conference; there will be 
no ladies registration fee 





Adequate housing is available and 
will be allocated through a central 
housing bureau in the near future 
For further details and advance reg 
istration applications write to: Mis- 
souri Valley Regional Conference 
c/o Midvale Mining & Mfg. Co 
5015 Manchester Ave., St. Louis 10 
Mo 


List Films on Grinding 


What you should know about 
grinding is available in a series of 
16-mm, color-sound motion pictures 
available to schools, industrial so 
cieties, and wherever shop practice 
is taught 

“The Grinding Wheel, Its Care 
and Use” gives detailed instruction 
in the handling, storage, and use of 
grinding wheels. “Grinding Wheel 
Markings” explains each symbol on 
the wheel through laboratory and 
shop demonstrations “Grinding 
Wheel Safety” emphasizes the more 
important causes of grinding wheel 
breakage. “Grits that Grind A 
Story of Modern Abrasives” shows 
the manufacture of grinding wheels 
from bauxite mines to finished 
wheels. “Offhand Grinding with 
Norton Abrasives” presents opera- 
tions of removing risers, gates, and 
pads from steel castings, swing fram« 


and portable machine operations 






and other rough grinding jobs 
For film write to Norton Co., Pub 
hie ity Dept , Worcester 6. Mass 
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HYDRO FILTER 


Here Is 
y the Collector... 


EASE OF MAINTENANCE 
CONSTANT EFFICIENCY 


EXTREME SIMPLICITY 








WRITE FOR BULLETIN 55 today! 


Details on operating principle, the 14 (500 to 
25,000 cfm) models available and a record of test results 
with the Hydro-Filter are included. 


601 Machinery Hall Bidg., 
Chicago 6, Illinois 


Subsidiary of National Engineering Company, Manufacturer of Simpson Mix-Muilers, 
For more facts, circle Ne. 78 on postage-free Reader Service card on p. 103 or 104 
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Makes 'em Rough 


@ Enclosed is our solution in mag- 
nesium to the problem of how to 
make rough castings like the one 
shown on page 81 of the March issue 
of AMERICAN FOUNDRYMAN. 

Drag side of pattern was cove red 
with clay balls. (More uniformity 
can be achieved by careful riddling 
or by using shot.) Sand was rammed 
up to hold balls in place, Up to here 
a protec tive bloc k was in place over 
the lettering. Block was removed, 





sand riddled, and rest of drag 
rammed full. Flask was rolled over. 
Cope was rammed up, removed, and 
pattern drawn. Same block was 
placed over lettering in drag. Clay 
balls were sprayed with molasses, 
graphite was dusted on, then blown 
off. Spray, graphite, and blow were 
repeated to achieve desired build up 
Drag was dried, cope replaced, mold 
was poured, 
"Taint pretty nor practical 

Ben H. Scarsury 

John Hastie Co. 

Glendora, Calif. 


"Taint the way the plaque in the 
AFS Technical Center was made 
but we have to admit your method 
works too. For the full story on how 
to avoid as well as create an alliga- 
tor skin on castings see Burdette 





the heat 


Jones’ story starting on page 80, 
this issue.—Editor. 


New High-Temperature Alloy 
@ You April “Talk of the Industry” 


description of Thermenol is most 
provocative. Please let me know 
whom to contact for further infor 
mation 

GeraLp J. Grort 

Sapulpa, Okla. 


@iIn your “Talk of the Industry” 
column in April you’ mentioned 
Thermenol. Is it being produced 
solely for test purposes or is it in 
commercial production ? 
Ratpu A. WaLsu 
Investment Casting Co 


Springfield, N. J. 


@ Can you furnish any further in 
formation on Thermenol other than 
that on your “Talk of the Indus 
try” page in the April issue? 
New M. Warersury 
General Engineering Dept. 
Owens-Illinois Tech. Center 
Toledo, Ohio 


Thermenol, a new light-weight, high- 
strength, heat and oxidation resist- 
ant alloy developed by the Navy's 
White Oak Ordnance Laboratory, is 
described in “Thermenol—A Non- 
Strategic Aluminum-Iron Base Alloy 
for High Temperature Service.” 
Order PB111530 from the Office of 
Technical Services, U. S. Depart- 
ment of Commerce, Washington 25, 
D. C. Send We; make check or 
money order payable to Office of 
Technical Services.—Editor. 


Misused Talent 


@ From time to time, various tech- 
nical and engineering magazines 
have published reports concerning 








the critical shortage of engineering e 7 ros 
graduates in this country. The gen- in cores* or com licated cores 
eral opinion is that with the short- p p 
age, every attempt must be made to 
utilize them to their fullest advan- 
tage. Accordingly, it would seem that 
when engineering graduates are 
drafted, they should be utilized as 
engineers while in service 

This would benefit all concerned 
Not only would the engineer be of 
more service to the army as an engi- 
neer, but with two years of experi- 
ence gained, he would be consider- 
ably more valuable to industry upon 
rele ase 
| In 1950, the Engineering Man- 


power Commission was established i 

to insure the proper utilization of a 

engineers in service. Unfortunately e ° 

since then the program has collapsed + m } n I m uU m Cc oO 8 ft s 

Today, engineers like myself are e@®eeee ad 

drafted, assigned to miscellaneous 

tasks, and forgotten for two years 
In reply to a letter of protest I 

. ° . ** 
filed with the Adjutant General, it 37,440 pin cores per shift! 1/3 the cost of old methods 


was explained that “because of the 


If you need pin cores. lots of 'em and every one The Core Chief produces even the most intricate shel! 
present excess of mechanical engi- perfect this is the machine for you. cores completely cured ready to use without 
ners in the army, I can be best uti- Tolerances held to within .005 of an inch and pro wires, vents or dryers 
lized in my present position.” What duced at less than $1 for 600 all costs included You get smooth precise inside finishes bette 
my present position is. or what it Operated by unskilled labor the Chicopee Core Chief collapsibility for speedier shakeout 


should be, no one seems quite sure is the most productive and the least expensive shell By eliminating core dryers and ovens using un 


My situation is by no means isc core blower in the country. skilled labor the Core Chief produces better cores 
erg sl at speeds hitherto impossible and at savings of 


lated. In this one company alone, 50% or more 
there are several aeronautical, elec- 


tronics, industrial, and mechanical 


. * 
engineers ’ 
Pyr. Merton L. Bartscu : aZ“ee 
Pvt. Bartsch, who has spent 13 | Bee . if 
months sweeping streets and han- 


dling a shovel, was recently declared 
“excess personnel” and was assigned ; SHELL PROCESS MODEL NO. SCB2 
to a permanent “painting detail.” A = 
condensation of his investigation of 
° T ; ; - I wat 5 Shell Ce 
the thermal conductivity of nodular The Chicopee Core Chief is the most advanced e ore 
pe. i ; Blower in the industry. It is another tried and proven 
and several other irons, research , product of Shell Process, In« pioneers and manufac 
which helped him earn a master’s turers of the finest shell molding equipment in the worid 
a ° . For complete details, specifications and cost, contact 
degree at the I niversity of Minne- Shell Process, Inc., by phone, letter or the coupon below 
sota, will appear soon in Modern 
Castings.—Editor. 


sree ener aREEReR ARE aeseTeeRER ERTS aaee 


SHELL PROCESS, INC. - Chicopee, Mass. 





Tear Sheets Gladly Sent Send complete inlermation on Chicopee Core Chiet 


@ I would like two « opies of “Calcu- 
lations of Horizontal Gating Sys- 
* by John G. Kura, which ap- 
peared on the “Foundry Facts” 
pages of the May issue of AMERICAN 
FoUNDRYMAN 


a Se 





tems’ 


SHELL PROCESS, INC. 


Manufacturers of Shell Molding Machines 
and allied equipment 
348 McKINSTRY AVE. - CHICOPEE, MASS. 


OO 





! 
' 
! 
! 
' 
| 
! 
| 
! 
i 
) 
f 
L 


I will pass one copy on to the rig- 
ging clerk of our plant 
L. E. Hot», Clerk 


Standards Dept For more facts, circle No. 79 on postage-free Reader Service card on p. 103 or 104 
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Now, more than ever, you can depend on 


HANNA 


as your best source for 


) Our merchant capacity is bigger than ever 
> Our plant is better than ever 





HANNA 38-POUND PIG 


The found7yman's favorite standard pig. Avail- 
able in ali grades, silvery and HannaTite. A 
good example of the quality that has made 
Hanna “the best known name in iron.” 





) Our product range is greater than ever 





The New 
EXCLUSIVE HANNATEN INGOT 


For 10-Ib.-pig users, this new ingot means no 
free-carbon pockets, finer grain structure, more 
even melting. Available in all grades, silvery 
and HannaTite—an extra-close-grain iron. 





THE HANNA FURNACE CORPORATION 


Buffalo « Detroit ¢ New York © Philadelphia 
Merchant Pig Iron Division of 





NATIONAL STEEL vilig CORPORATION 


For more facts, circle No. 80 on postage-free Reader Service card on p. 103 or 104 
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@ Kindy send two copies of the 
“Foundry Facts” sheet on gating 
calculations from the May issue 

L. A. Dunpar, Director 

Shop Training 

Aluminum Co. of America 


Massena, N. Y. 


@ Please forward four sets of tear 
sheets on “Stopping Blow-By in Core 
Boxes” by Richard L. Olson, pages 
101-103, May issue. 
L. Currie, Asst. to Pres 
Gale Manufacturing Co. 
Albion, Mich. 


@ I would appreciate receiving two 
copies of the article “Semi-Automatic 
Muller Control” by Thomas F. Mur- 
phy, page 67 of the April issue 

C. C, Burx III, Plt. Eng. 

Taylor-Wharton Iron & 

Steel Co. 
High Bridge, N. J. 


® Please send tear sheets of the fol- 
lowing articles which appeared in 
the March issue of AMERICAN FouND 
RYMAN: “Core Veining” by Roy 
Korpi and Gene Passman, and 
Gene Passman, and “Vacuum Test 
Shows Up Gassy Metal” by W. D 
Walther, C. M. Adams, and H. F 
Taylor. 

Atyerp C, LUELLOoFrF, 

Methods Eng. 

Belle City Malleable 

Iron Co. 
Racine, Wis 


@ Please send tear sheets of “Sam- 
pling for Simplified Scrap Control” 
by D. J. Kaufman and R. E. John- 
ston from the March 1955 issue 
H. H. Lurie, 
Chief Metallurgist 
Cummins Engine Co., Inc. 
Columbus, Ind. 


B We would apprec iate « opies of the 
following articles printed in the 
March issue: “Cleaning Room Pro- 
duction Control ... Costs... Com- 
munications,’ H. A. Graber; “De- 
veloping All Levels of Foundry 
Management,” D. F. Lane; and 
“Sampling for Simplified Scrap 
Control,” D. J. Kaufman and R. E 
Johnston. 
F. V. Herr, Mer. Ind. Eng 
Pratt & Letchworth Div 
Dayton Malleable Iron Co 
Buffalo, N. Y. 


NATIONAL 
FOUNDRY 
BENTONITE 
DISTRIBUTORS 


BAROID DIVISION 
National Lead Company 
Rm. 605, 80 E. Jackson Bivd. 
Chicago 4, Illinois 
(Phone HArrison 7-8656) 


Alabama—Foundry Service Co. 
Birmingham 


California—Independent Foundry 
Supply Co. 
Los Angeles 22 


California—Industrial & Foundry 
Supply Co., Inc. of California 
San Francisco 3 


Colorado—Kramer Industrial 
Supply, Inc. 
Denver 


Illinois—American Steel & Supply Co. 
Chicago 28 

Illinois—Steelman Sales Company 
Chicago 4 

Illinois—Western Materials Company 
Chicago 3 

Illinois—Marthens Company 

ine 


Massachusetts—Klein-Farris Co., Inc. 
Boston 11 


Michigan—Foundries Materials Company 
Coldwater (Main Office) , and 
Dearborn 


Minnesota—Smith-Sharpe Co. 
Minneapolis 


Missouri—Barada & Page, Inc. 
Kansas City (Main Office) 


Missouri—Mr. Walter A. Zeis 
Webster Groves 


New Jersey—Asbury Graphite Mills, Inc. 
Asbury 
New York—Combined Supply & 
Equipment Co. 
Buffalo 7 
New York—G. W. Bryant Core 
Sands, Inc. 
McConnellsville 
Ohio—Stoller Chemical Co. 
Akron 20 
Oregon—La Grand Industrial Supply Co. 
Portland 1 
Pennsylvania—Pennsylvania Foundry 
Supply & Sand Co. 
Philadelphia 24 
Tennessee—Robbins & Bohr 
Chattanooga 


Washington—Carl F. Miller & Co., Inc. 
Seattle 4 


Washington—Pearson & Smith Distrib- 
uting Div., Spokane Pres-To-Log Co. 
Spokane 
W isconsin—Interstate Supply 
& Equipment Co. 
Milwaukee 4 
Canada—Canadian Foundry Supplies 
& Equipment, Ltd. 
Montreal, Quebec (Main Office) 


and Toronto, Ont. 


Ba 
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ompany 
Railw 


Exchange Building 2 
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AFS Technical Division 
Officers Are Announced 


Officers of American Foundry- 
men’s Society technical divisions 
and general interest committees an- 
nounced by Frank J. Dost, Sterling 
Foundry Co., Wellington, Ohio, then 
president of AFS, at the annual meet- 
ing of the Society in Houston, Texas, 
are 

Beass & Baonzy Division 
chairman: Harry C. Ahl, WW, Na- 
tional Bearing Div., American Brake 
Shoe Co,, Meadville, Pa.; vice-chair- 
man: Roger J. Keeley, Ajax Metal 
Div., H. Kramer & Co., Philadelphia 

EpUCATION Division 
chairman: William H, Ruten, Poly- 
technic Institute of Brooklyn, New 
York; vice-chairman: Burton L 
Bevis, Caterpillar Tractor Co,, East 
Peoria, [i 


Gray Ron Division 


chairman: ©. K. Donoho, American 
Cast Iron Pipe Co., Birmingham, 
Ala.; vice-chairman: Frank T. Mce- 
Guire, Deere & Co., Moline, Ill 
Licuy’ Mevrars Division 
chairman: FB. V. Blackmun, Alumi 
num Co. of America, Pittsburgh, Pa.; 
vice-chairman: Donald L. LaVelle, 
Federated Metal Div., American 
Smelting & Refining Co., Barber, 
N. J.; secretary: John G. Mezoff, 
Dow Chemical Co., Midland, Mich 
MALLeaBLe Division 
chairman: Frank B. Rote, Albion 
Malleable Iron Co., Albion, Mich.:; 
vice-chairman; Eric Welander, John 
Deere Malleable Works, Deere & Co., 
Fast Moline, Ill 
SAND Division 
chairman: © Jay Myers, Archer- 
Daniels-Midland Co,, Minneapolis; 
vice-chairman: Elmer C. Zirzow, 
Werner G. Smith, Inc., Cleveland 
Street Division 
chairman: Victor E. Zang, Uniteast 
( orp Toledo, Ohio: vice-chairman: 


James H, Lowe, Mid-Continent Steel 


Casting Corp., Shreveport, La 


PATTERN Division 
Elects officers on even numbered 
years 
Hear TRANSFER COMMITTEE 
chairman: Charles Locke, Westlec- 
tric Castines, Inc., Los Angeles. 
INDUSTRIAL ENGINEERING Com- 
MITTEE 
chairman: J, J, Farkas, Cincinnati 
Milling Machine Co., Cincinnati. 
Other general interest committees 
have not yet elected new officers 
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Better balancing of your 
core room operation is no 
trick with A.D.M. products 
...their uniform quality 
means lower costs too. 
Write for details today. 


Seeks Old Transactions 


The national headquarters ol 
American Foundrymen’s Society has 
an urgent need for used volumes of 
the official society J ransactions 

The years specifically sought are 
1947-1952. inclusive, through Vol 
ume 60. Books must be in good con 
dition, and will be purchased at $2.50 
each. Copies should be mailed to 
Book Section, American Foundry 
men’s Society, Golf & Wolf Roads 
Des Plaines, Illinois 


investment Casters Meet 
Technical sessions hiehlighted the 
May 4-6 meeting of the Investment 
Casting Institute at the Park Shera 
ton Hotel, New York. Subjects cov 
ered included “Development of S pe 
fication {ppl able to Investment 
Cast Meta by Charles Yaker, Mis 
co Precision Casting Co., Whitehall 
Mich., chairman of the Institute's 
Metal Specifications Committee 
Outline of Recommended Melting 
Practices for Small Heat by Nich 
olas |, Grant Massachusetts Institute 
of Technolowy, Cambridwe: “Gatine, 
Spruce Riserine” by Howard 1 
lavlor, M.I1 “Standard Test Bars 
for Investment Castin by B. W 
Duncan, Alloy Precision Castings 
Co., Cleveland, chairman of the In 
titute Physical and Non-Destruc 
lesting Committee: and “Pre 
¢d Investment Casting Design and 
Draftu Manual” by BE. G Chap 
Hiatt Cooper ( hapman Ltd Doron 
to, chairman of the Institute By 
mensional ‘Tolerances Committee 
Afternoon technical sessions were 
devoted to talks by W. A. Dubovick 
chairman of the Institute's Process 
Materials Standards Committee, who 
spoke on "Test Methods and Specifi 
cations for Proce Material Dor 
ian Shanin of Rath and Strony, who 
reported on “Quality Pre-Control of 
Investment Casting Production,” and 
James H Moore Vacuum Metals 
Corp who spoke on “Vacuum Melt 
mn Possible Tool for Investment 
(aster 
As part of the business sessions of 
the Institute meeting, K ] Yonker 
Misco Precision Casting Co re 
ported on “Method ft Estimatine 
Investment Casting Cost while 
V. S. Lazzara, Casting Engineers 
Ine Chicago, reported on “Study 
and Discussion of Typical Investment 
Castine Cost Estimates.’ 
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VY 3-in-1 Core and Mold Blower 


Versatile, new Sutter SP-1300 core 
and mold blower produces ready-to- 
use resin-bonded cores of three types: 
shell core, shell mold, and solid core 
All are automatically blown and 
baked at the rate of 50 to 90 cycles 
an hour, Pre-coated sand mixed in 
equipment commonly used for green 
sand mixtures is used in the new 
unit. Core ovens and driers are elimi- 
nated, The machine uses gas-heated 
(ceramic burners) split core or mold 
boxes. Heat to each half of box is 
independently, thermostatically con- 
trolled, Operator merely removes fin- 
ished cores and presses “start’”’ button 
to initiate new cycle; machine does 
all the rest in a series of independent- 
ly adjustable movements, All move- 
ments are air-actuated, electrically 
controlled, Box size maximum is 14 
x 24 in., 7 in. deep; maximum draw 
is 3'% in. Little venting of boxes is 


required since clearance around 


stripper pins generally provides ample 


products 
and processes 


escape for exhaust air. Shell cores of 
high collapsibility and about one- 
third the weight of a solid core are 
produced rapidly and ready for set- 
ting as they come out of the machine. 
Solid cores require a slightly longer 
baking time than shell cores. Shell 
molds are produced with precision 
backs that permit stacking for hori- 
zontal pouring, or clamping mechani- 
cally. Sutter Products Co, 


For more facts, circle No. 1 p. 104 


Smoke Density Indicator 


Fireye Smoke Density Indicator Sys- 
tem FE-3 makes available to indus- 
try a new and more efficient method 
for keeping smoke discharge within 
limits of all smoke control and air 
pollution ordinances. For use with 
the system, three smoke density re- 
corders, Series 55, are available. 
System FE-3 consists of a light source, 
a photoelectric scanner and a smoke 
density indicator, Light source and 
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scanner are installed on the stack or 
breeching so that the light beam is 
aimed directly at the lens of the scan- 
ner. The density of smoke obscur- 
ing the light beam is accurately meas- 
ured and indicated directly on the 
smoke density indicator in terms of 
both smoke density and Ringelmann 
Number. An alarm relay provides 
for the operation of an external 
alarm at any preset value of smoke 
density. Combustion Control Div., 
Electronics Corp. of America. 


For more facts, circle No. 2 p. 104 


Rubberized Abrasive Kit 


A comprehensive polishing kit to 
handle deburring, smoothing and pol- 
ishing applications has been devel- 
oped. Kit contains an assortment of 
24 Cratex polishing wheels, cones, 
blocks and mandrels which are in 
wide use in industry. Each kit con- 
tains full instructions on the applica- 
tion of Cratex rubberized abrasives 
perfected to give a “cushioned action 
performance” in burring, smoothing 
and polishing on hard or soft metals, 
plastics, ceramics, glass and other ma- 
terials. Cratex Mfg. Co. 


For more facts, circle No. 3 p. 104 


A Automatic Coreblower 


The B & P Flexiblomati« coreblowe1 
is all-new, all-pneumatic and _all- 
automatic. Is simple to operate and 
easy to service since there are no elec- 
trical contacts or relays. New unit 
blows, rolls over, and draws 240 cores 
per hour. Indexing of the box, blow- 
ing, roll-over and drawing, ejection 
and delivery of the box are all auto- 
matic. Operator need only actuate 
one valve, place a core plate and re- 
move a finished core on each cycle 
New TR Cormatic Units with Flexi- 
blomatic coreblowers are available to 
blow, rollover and draw cores weigh- 
ing up to 60 lb. Beardsley © Piper 
Div., Pettibone Mulliken Corp 


For more facts, circle No. 4 p. 104 


Metal Filler Compound 


An aluminum based, putty-type 
metal filler compound, destiMETAL, 
and a thinner and solvent called 
destinSOL have been announced 
The filler is actually a metal alloy 
in plastic form, which can be applied 
without heat, as a filler, to other 
metals, wood, plastics, fibre glass and 
plaster. In its straight form, it is said 
that the new compound is used as a 























permanent metalfiller. Desti METAL 
is reported in use for repair of pat- 
terns, molds, dies, models, match- 
plates and valves. In machining, it 
is stated that it can be drilled, milled, 
tapped, sanded, filed, ground, and 
generally worked as any other metal 
alloy. When thinned with destinSOL, 
the metal filler compound can be 
sprayed on metal, plastic, 
fibre glass and plaster surfaces as a 


wood, 


coating or lining. Literature describ- 
ing the two products can be obtained 
by writing Destiny Products Co. 


For more facts, circle No. 5 p. 103 


Shell Fusers 


A new line of pin-type foundry shell 
fusers has been announced. Molds up 
to 48 by 48 in. can be accommodated. 
The smaller machines are designed 
for molds up to nine in. deep; the 
larger machines are made to order 





for whatever maximum depth is re- 
quired. Pin-type fusers will be made 
in the same size as the shalco vacuum- 
type fusers: 16 x 20 in., 20 x 30 in., 
30 x 36 in., 40 x 40 in., and 50 x 50 
in. Shalco Engineering Corp. 


For more facts, circle No. 6 p. 103 


Chromium Plating 


New production plating process that 
deposits a chromium plate directly 
on steel has been announced. Called 
Crack-Free Chromium, the new plate 
is deposited free of any structural im- 
perfection that would allow corro- 


of LINK-BELT Oscillating Conveyors 


Trouble-free system has capacity for cooling 
400,000 tons of gray iron castings annually 


pean with this foundry’s engineers, Link-Belt 
specialists found that the best cooling arrangement 
involved gentle movement of castings by oscillating con- 
veyors up a 5-degree incline from shakeout to sorting 
They designed a system of Link-Belt oscillating conveyors 
which permits continuous material flow has brought 
safer, cleaner working conditions in the bargain. What's 
more, this gentle handling has eliminated damage to cast 
ings experienced in other types of conveyors in discharg 
ing from one unit to another 

Better cooling of castings on oscillating conveyors is 
but one phase of foundry engineering and equipment 
stamens Link-Belt. Our engineers can plan an entire 
conveying and sand preparation system for you and 
follow through with a complete line of quality equipment 
to help you produce better castings at lower cost 

Whether you need one machine or complete engineer 
ing, call your nearest Link-Belt office. Be sure to inquire 
about stock availability of standardized sections of 46-in 
oscillating conveyors, that cut both costs and delivery time 
Also, get Book 2423 for complete information on Link 
Belt’s broad line of foundry equipment. 
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Large foundry mechanizes with 1650 ft. 
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OSCILLATING CONVEYORS 

















SORTING & PICKING 
CONVEYOR 
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Layevut of typical foundry 
oscillating conveyor application 


AT LARGE MIDWEST POUNDRY, gray iroa castings 
cool on 48-in, Link-Belt oscillating conveyors specially 
designed for gentle handling and cooling of hot castings 

operating at 12 to 15 ft. per minute. Positive action 
constant-stroke eccentric moves materials in uniform flow 
regardiess of surges. Other 46-in. wide oscillating con 


veyors are also important in this foundry s operations 














CONVEYORS AND PREPARATION MACHINERY 


) LINK-BELT COMPANY: Executive Offices, 407 N. Michigan Ave., Chicago 1. To Serve Industry There are Link Bele Planes aad Seles ew? 
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Offices in All Principal Cities. Pxport Office, New York 7 
ee ville, N.S.\W.; South Africa, Springs 


Representatives Throughout the World 
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sive materials to come in contact 
with the underlying surface being 
protected. As a result, it can be plated 
directly on steel, without the neces- 
sity for an undercoat of nickel or cop- 
per and nickel. Other desirable prop- 
erties of the deposit include: low co- 
efficient of friction, excellent adhe- 
sion, a non-galling surface and su- 
period ductility. Deposit has a light 
gray matte appearance and can be 
readily buffed to a high luster: 
United Chromium, Inc 


For more facts, circle No. 7 p. 104 


Vibrating Screen 


New Syntron-Sinex Screen provides 
fast uniform sizing of materials and 
is available in single or double deck 
models either in open style, or totally 
enclosed. It is designed for suspension 
mounting. Vibrating unit is a totally 


enclosed, pressure tight, waterproof, 


permanently lubricated electric mo- 
tor with unbalanced weights on the 
shaft. Screen area is vibrated 3600 
vibrations per minute with an ampli- 
tude of 3/16 in. Specific application 
data, requirements and literature are 
available. Servad, Inc 


For more facts, circle No. 8 p. 104 


Welding Electrodes 


I'wo new electricides, Pacific Silicon 
Bronze and Aluminum Bronze, have 
been placed on the market. Pacifi 
Silicon Bronze Electrodes can be 
used for either AC or DC welding 
of silicon bronze and all Everdur 
alloys. Because of its smooth bead 
deposit and ease of application, it 
can be used in all positions, Alumi- 
num Bronze Electrodes can be used 
on steel, malleable and cast iron and 
continued on page 120 
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Long before this Bronze Bell was cast, foundries were 
aiming for finer castings in the non-ferrous ficld—castings 
with a smoother “As Cast” surface. Today it’s a bullseye 


with Korglaze 


Korglaze is a vehicle to which graphite is added for spray 
ing cores and molds. It will air dry, tying the graphite 
firmly down and will produce castings with an “As Cast 
surface, smoother than you have ever imagined. It saves 
time, material, cleaning and rejects and will repay its cost 
many times Over in the upgrading and eye app al of your 


) 


castings. Can you afford to be without it 


Aqua-bond ts another aid to finer castings. This emulsified 
oil shows special value because, in baking, cores will be 
processed to an open condition favorable to the fast escape 
of gas and a free tendency to collapse early on pouring 
Why? The answer is that an emulsion will not migrate on 
heating, but takes an initial set just when heat breaks it 
to drive the water off. This gives close bonding between 
the sand grains and protects cross sectional strength in 
the core. In the second place, an emulsion is exceedingly 
clean to use, free from objectionable odor and lower in 


gas, pound for pound, than are core oils or straight Linseed 


Write us for more data on Korglaze and Aqua-bond 


The Bronze Bell reproduced in our ad is shown 
through the courtesy of the Allen Memorial Art 
Museum of Oberlin College. We will he glad to 
furnish a description of the bell if you write us 


Oi. Mro. COMPANY 


1429 WALNUT STREET, ERTE, PALS Fi a 


rs 
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Hot under the collar 


...or Chuck Wright’s key to top performance 


“PANCAKE DAY...the Tuesday before 
Lent... opened bright and sunny. 
But to Ernie Burgess, Nonesuch 
Foundry’s super., it was a_ bleak 
morning,” announced Chuck Wright. 


’ 


“When I stepped into his office,’ 
added the INCO distributor foundry 
specialist, ‘Ernie was patting a 
handkerchief to the back of his neck 
He looked like a man who could really 
use a pancake today. For a poultice. 

“All I could do was ask: ‘What's 
the strife, Ernie?’ 

*‘One of our best customers,’ he 
complained, ‘one of our largest users 
of compressor cylinder castings... 
pffft... right out the window.’ 

“Nota pleasant surprise, I thought, 
to lose that business. And they lost 


it in spite of technical progress made 


in this foundry over the past several 
years. 

“It was another case of too many 
rejects. Hard spots, porosity, lack of 
uniform, close grain lost it. The cus- 
tomer needed pressure tightness in 
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the cylinders. Plus good machinabil- 
ity, and wear resistance. 


“I pointed out to Ernie that he 
might possibly get these properties 
by maintaining precise control of the 
basic chemical composition, the pour- 
ing temperature, the sand condition 
and so forth. I realized, of course, 
that holding all these to very narrow 
limits is a terrific gamble for any- 
body. 


“ 


But no foundryman needs to gam- 
ble... not even with a single heat. So 
I said to Ernie, ‘You know I've told 
you before how to get exactly what 
this buyer wants. Relax, man. Use a 
little nickel.’ 


“Ernie followed my suggestions 
He added 1 to 142% nickel. From 


this mix, he shipped a few sample 


castings to the former customer. 


“And here’s what happened. Ernie 
has the customer back on the order 
book again and Nonesuch is getting 
new business from other accounts 
Every one of them calling for cast 


American Foundryman 


ings that not only machine readily, 
but also to meet other 
mands. They 
higher strength and the like for 
end-uses requiring top performance. 
“There's progre 

made in foundry technique. But after 
all, you'll find that use of a little 
nickel will stop a lot of troubl 

in the machine shop as well as 
foundry and in the field 


per ific de- 


want wear resistance, 


been a lot of 


in the 
*‘Next time there’s a hitch in your 
work, you may want some practical 
answers on the metallurgy of cast- 
ings. Just call on me for help.” 


Chuck Wright 


P.S. “The easiest way 
is to drop me a lin« | 
in care of INCO.” = 


The 
International 
Nickel Company, Ine. 


67 Wall Street New York 5, N.Y. 


KCo 
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Sulphur in Hydrocarbons 


Literature is available describing an 
empirical method for the rapid anal- 
ysis of surphur in oil, oil additives, 
rubber, coal, coke and other hydro- 
carbon materials. Analysis time is 
3-10 min depending on the type 
material tested compared with 1-6 
hours by the bomb procedure. Re- 
sults are generally in agreement with 
the usually employed analysis pro- 
cedures. Additional advantages to the 
method are those attributable to us- 
ing an induction furnace and auto- 
matic titrator. Laboratory Equip- 
ment Corp. 


For more facts, circle No. 45 p. 104 


Gas Scrubbers 


Bulletin M-103 has been prepared 
describing Venturi Gas Scrubbers. 
Concisely describes the distinctive 
features and operations of these 
scrubbers and their application to 
cupola fumes, electric furnaces, blast 
furnaces, and oxygen steel converters. 
Also included in the bulletin are typi- 
cal flow sheets, performance tables 
and curves for a range of dust load- 
ings and photographs of some repre- 
sentative installations. Chemical Con- 
struction Corp. 


For more facts, circle No. 46 p. 104 


J. 1. C. Pneumatic Standards 


Complete, unabridged, revised-up- 
to-date copies of the J. I. C. Pneu- 
matic Standards for Industrial equip- 
ment, incorporating all revisions 
made in the January, 1955 meeting 
of the Joint Industry Conference, are 
now available. Printed as a 12-page 
booklet, it contains a word-for-word 
reprint of the Standards, two pages 
of graphical symbols, a sample pneu- 


matic circuit employing these sym- 
bols, a glossary of terms used and 
other interesting information, Book- 
let is hole-punched for convenient in- 
sertion in standard rine-binders 


Miller Fluid Power Co. 


For more facts, circle No. 47 p. 104 


Ball Bearing Trolleys 


Catalog No. 2536 describes an en- 
tirely new line (Series 500) of ball 
bearing trolleys for overhead convey 
ors, The 20-page book includes de- 
scription and dimension data on the 
entire line, application data, and de- 
scription of the commonly used at- 
tachments, to facilitate selection of 
new or replacement trolleys. Link- 


Belt Co. 


For more facts, circle No. 48 p. 104 


Two-Stage Compressors 


Bulletin 16B8244, describes two- 
stage, sliding vane-type compressors 
for shop air, gas handling, drilling 
and many other applications. Built 
in various sizes to deliver air at pres- 
sures from 60 to 125 lb gauge, com- 


~ pressors are designed for low mainte- 


nance and constant efficiency. In ad- 
dition to a table of ratings for the 
compressor, bulletin carries a table 
of outline dimensions for the units 


Allis-Chalmers Mfg. Co 


For more facts, circle No. 49 p. 104 


Ball-Bearing Lubrication 


Bulletin No. 506 offers information 
on lubrication and maintenance of 
ball and roller bearings. Complete 
with helpful lists of “Do's” and 
“Don'ts” to prolong bearing life. 


Just Out! 


Completely 
Revised 
Enlarged 


2nd kdition 





THE CUPOLA AND ITS 
OPERATION 


Completely revised edition of THE CUPOLA OPERATIONS 
HANDBOOK. For ready reference by metallurgists, operating 
foundrymen, and the students of foundry technology, the 35 
chapters are grouped into the following sections: Operations, 
Equipment, Materials, Principles Related to Operations. 


Latest developments, such as hot blast, basic lining for nodular 
iron, and emission control are covered. Other chapters such as 
those on refractories, principles of combustion, and metallurgy 
have been greatly augmented or are presented for the first time. 


Chapter headings include: 


Basic Cupola 

Mechanical Charging Equipment 
Forehearths-Ladles 

Cupola Fuels 

Refractories 

Thermal Chemistry 


Calculating the Cupola Charge 
Cupola Lining and Daily Maintenance 
Coke Bed 

Operating Techniques 

Control Tests 

Composition Control 


328 Illustrations 54 Tables 


Others $9.50 


8% x 11 Casebound 
Members $6.00 


300 pages 


AMERICAN FOUNDRYMEN’S SOCIETY 
616 South Michigan Avenue 
Chicago 5, Illinois 


Please send me copies of THE CUPOLA AND ITS OPERATION 


| enclose $__ Cash{] Money Order Check | to cover 


Please send invoice [| A 


NAME 

COMPANY 

ADDRESS 

CITY- P. O. ZONE STATE 


AFS pays postage when remittance accompanies order (USA only) 


July 1955 ° 








bulletin also includes valuable infor- 
mation on the storage and handling 
of lubricants. New York &@ Neu 
Jersey Lubricant Co, 


For more facts, circle No. 50 p. 104 


Core Box & Fillet Machine 


Literature is now available describing 
the Glover Core Box and Fillet Ma- 
large ball bearing 
spindle. Lists five steps showing how 
unit can be set up in ten minutes, 
Also includes actual photos showing 
versatility of the machine. 
Mig. Co. 


chine, with a 


Glover 


For more facts, circle No, 51 p. 104 


Human Relations Publications 


Booklet, now available, gives the his- 
tory of the National Foremen’s In- 
stitute and explains the purposes of 
the organization, Many of the bulle- 
tins and letters published by the or- 
described, National 


ganization are 


Foremen’s Institute, Inc. 


For more facts, circle No, 52 p. 104 


Electrode Classifications 


A new Comparison Chart which lists 
electrode classifications and all major 
electrodes which fall 
into each individual class has just 
been issued. Welding electrodes cov- 
ered include all classes of mild steel, 


manufacturers 


stainless steel and special purpose 
electrodes used in manufacturing and 
maintenance, Also covered is the new 
McKay line of hard surfacing elec- 
trodes, McKay Co. 


For more facts, circle No. 53 p. 104 


Core Binder 


Pamphlet introduces Dexocor, a dry 
core binder to give baked strength 
Points 
simplifies mulling operation, checks 
veining, increases green strength and 
shortens baking time. Corn Products 
Refining Co. 


in cores. out how Dexocor 


For more facts, circle No. 54 p, 104 


Temperature Conversion Chart 


New, pocket-size bulletin, containing 
charts for wire gauge and tempera- 
ture conversion, is now being offered. 
Bulletin, GEZ-1510, enables the user 
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(ADVERTISEMENT) 


Modern Equipment Saves Money For Foundries 





MAXIMUM CAPACITY, with full development of molding and core 
sand physical properties is essential at the Kensington Steel Com- 
pany. This single Model "70" Speedmullor prepares over 270 tons 
of molding and core sand daily. Mulling and cooling of molding 
sand is accomplished in a total cycle of 70 seconds. For full informa- 
tion write Beardsley & Piper, 2424 N. Cicero Ave., Chicago. 





JOB CHANGE DOWNTIME was a problem at one large gray iron 
foundry until this new J&J Jolt Rol-A-Draw with Automatic Adjustable 
Flask Equalizer and Automatic Pattern Clamps was installed. 
Pattern boards are mounted by a “flick” of a single lever, and 
various flask heights are automatically accommodated. J&J Rol-A- 
Draws are available with capacities to 10,000 pounds. Beardsley & 
Piper, 2424 N. Cicero Ave., Chicago, will provide complete details. 








80 TO 100 LARGE MOLDS are rammed each hour by this remote 
controlled Hydra-Slinger at the Belle City Malleable Iron Company. 
Patterns for eight different jobs are mounted on Champion Speed- 
Draw Machines on a continuously rotating B&P Rotomold table. The 
Hydra-Slinger offers effortless, high-speed ramming for jobbing and 
Beardsley & 


production foundries. Write now for full information 
Piper, 2424 N. Cicero Ave., Chicago 





COREBLOWING FOR THE 
JOBBING FOUNDRY is made 
practical by devices like the 
quick-change magnetic blow 
plate holder on this CB 5 Core 
Blower at the W. D. Allen 
Mfg. Company. A permanent 
magnet device in the sand 
magazine clamps the blow 
plate securely in position. 
Locater pins insure exact posi- 
tioning. To disengage a plate, 
the operator has only to pull 
it off. Full details are avail- 
able. Write to Beardsley & 
Piper, 2424 N. Cicero Ave., 
Chicago. 





For more facts, circle No. 84 on postage-free Reader Service card on p. 103 or 104 
16 + modern castings ond American Foundryman 





























THE MEECH FOUNDRY is small and space for molding is at a 
premium. Headroom is only 12’ and the molding bay is less than 
30’ wide. Yet, Meech is getting the full benefits of slinger mechani- 





THE MOLDING SAND FOR UP TO 
50 FLOORS is thoroughly prepared 
daily by this Nite Gang at the G & C 
Foundry. Shakeout sand heaped on 
the floors is thoroughly blended and 
then elevated and discharged over 
a magnetic separator. The scrap-free 
sand is then aerated, screened, aer- 
ated again and discharged into a 
pile or windrow ready for use. The 
machine is self-loading and self-pro- 
pelling. For full details, write Beardsley 
& Piper, 2424 WN. Cicero Ave., 
Chicago 


4 


MOLDS FOR A LARGE NUMBER 
of different castings are produced 
efficiently by this Tractor Sandslinger 
at the Forest City Foundries. Cope 
and drag patterns are mounted on 
two portable pin-lift machines towed 
behind the slinger as it moves into 
the sand heap. Patterns are easily 
changed, and production from varied 
patterns is high. Effective mechaniza- 
tion has been attained at very low 
cost. For full information write to 
Beardsley & Piper, 2424 N. Cicero 
Ave., Chicago 





(ADVERTISEMENT) 





EXACT LABORATORY CONTROL of 
sand preparation requires laboratory 
mulling equipment that will do a thorough 
job of developing full sand physical prop 
erties in minimum time. The compact Lab 
Mulbaro is designed for fast complete 
mulling. Mulling bowls are removable to 
simplify laboratory procedures. Beardsley 
& Piper, 2424 N. Cicero Ave., Chicago 





zation with a Motive Sandslinger which rams all of their molds 
except for squeezer work. More information may be obtained by 
writing to Beardsley & Piper, 2424 N. Cicero Ave., 


Chicago 
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Spectrographic Circuits 


tulletu 1A contains detailed intor 
mation on the three circuits vail 
ible ! pect ographi ource unit 


which enable the pectroscopist to 
select optimum conditions for a wide 
range of analytical problems, A sele 
tor switch permits quick and easy 
chans from the three basic circuits 
high voltage condensed spark A( 
ive and DC ar without physical 


leads 


ind features of the 


| hanegime the Specity itions 
Circuits are pre 
ented, together with schematic dia 


ram f each. Baird Associate Ing 
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Electric Vibrators 


Catalo No 11 describes the com 
plete line of Cleveland Vibrator 
Com electric vibrator Spec 
heations and prices are included, In 
formation ts also furnished for vibrat 
ine table ind pneumatic vibrators 
Illustrations of vibrators in action 
" ell as information on mounting 
ind installation are also included 
( nd Vibrator ¢ 
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Safety Signs 


N i-page, five color cataloe, ha 
ist been issued which illustrates in 
wtual colors over 2200 stock metal 
ind salety ta Many of the 
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Colloidal Dispersions 


1 four pa hooklet \ List 

1); perso Industry 
1M colloidal and semi-colloid 
worsion lor the metal orking 
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CHARLES EDGAR HOYT 


Annual Lecture 


“PROCESSING MOLDING SANDS” 


By Harry W. Dietert 


a comprehensive 
review covering: 


© base materials ® tempering 
e blending © aerating 
© additives ® ramming 
® cooling e shake-out 
e mixing 


The author discusses in detail how materials are processed to obtain 
molding sands that possess desirable properties to produce castings 


of high quality. The practice and theory behind blending is covered 


in detail. Data are presented on the various additives. 


Bonding materials information is included as a guide to their proper 
choice and use. Various methods of mixing sands are reviewed. Re- 
cent developments concerning tempering sand by weight-moisture, 
deformation-moisture, conductivity-moisture, capacitance-moisture, 
and temperature-moisture relations are shown in detail. 


Methods of aerating sand are described. The subject of reclaiming 
sands is covered by showing schematic diagrams of various processes. 


63 illustrations 
Others $2.25 


32 pages 842 x 11 paper-bound 
Members $1.50 


AMERICAN FOUNDRYMEN’S SOC 
Gold & Wolf Roads 
Des Plaines, Ill. 


copies of PROCESSING MOLDING SANDS 


money order check.__._to cover, 


Please send me 
| enclose $. cash_ 
Please send invoice. 

Name 

Company ar x3 Ce Anes ate 
Address a Si eel 
City. ‘“ P.O, Zone_____ State 





(AFS pays postage when remittance accompanies order) 
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foundry and related industries, has 
just been issued. Products include 
dispersions of graphite, molybdenum 
disulfide, mica, vermiculite, zinc ox- 
ide and acetylene black. Carriers 
and diluents are given for each 
product, along with typical applica- 
tions and important physical data. 
Acheson Colloids Co. 


For more facts, circle No. 59 p. 104 


Reconditioning Drums 


Bulletin 113-D on cleaning steel 
drums in reconditioning has just been 
published, Well-illustrated publica- 
tion shows how airless abrasive blast 
cleaning is being used at a number 
of plants. Four case histories are pre- 
sented, as well as photographs of typ- 
ical machines in use. Machines vary 
in type, according to the require- 
ments of the production of the shop. 
American Wheelabrator & Equip- 
ment Corp. 


For more facts, circle No. 60 p. 104 


Tooting Materials 


Bulletin, now available, describes 
Epocast Tooling Resins for foundry 
patterns, aircraft, automotive and 
commercial tooling. Points out how 
Epocast 2 is an unfilled, fast-setting, 
epoxy resin primarily intended for 
laminating at room temperature. 
States Epocast 502 sets more slowly 
than Epocast 2, which makes it very 
suitable for wet lay-ups of great area 
or for difficult configurations which 
require more time to smooth out the 
glass cloth to contour. Other casting 
resins are also described. Furane 
Plastics, Inc. 


For more facts, circle No. 61 p. 104 


Overhead Handling 


Bulletin No, M-28 shows how Tram- 
beam overhead handling equipment 
can provide efficient, precision han- 
dling in machining areas of the 
plant, Explains how machine opera- 
tors at Verson Allsteel Press Co., Chi- 
cago, use Trambeam Cranes with 
pendant, push-button controls to 
place in position for machining, parts 
weighing as much as 10 tons. Eight 
installation photos are included. 
Whiting Corp 
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Air-Cooled Compressor 


Bulletin, Form 1540, describes Model 
20T compressor equipped with 
Ingersoll-Rand Channel Valve. The 
air-cooled, 20-hp compressor may be 
either direct-connected or belt-driv- 
en. Bulletin includes cutaway views 
and a table of specifications. Inger- 


soll-Rand Co. 
For more facts, circle No. 63 p. 104 


Welding Publication List 


New 16-page booklet lists over 100 
welding and cutting technical re- 
prints, text books, safety booklets, 
slidefilms and movies. Convenient 
order cards, keyed for easy selection, 
are included for requesting items of 
interest. Air Reduction Sales Co., 
Div. Air Reduction Co., Inc. 
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Conveyor Equipment 


Catalog No. 400 covers four prod- 
ucts: Magnavator, a completely 
automatic elevator for handling small 
parts magnetically; Tube-Veyor, a 
totally enclosed bulk material han- 
dling conveyor featuring a two-direc- 
tional chain to convey in any direc- 
tion; Chip-A-Way, a precision piano 
hinge steel belt conveyor elevator, 
press made; and Welded Tube, pre- 
cision piano hinge steel belt convey- 
or, fixture welded. Custom built con- 
veyor equipment such as bucket ele- 
vators, screw conveyors, belt convey- 
ors, vibrators and vibrating convey- 
ors, pneumatic conveyors and flux 
and chip handling systems, are also 
included. Prab Conveyors, Inc. 
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Mobile Floor Cleaner 


Bulletin No. 551 covers in detail the 
outstanding features and advantages 
of Floormobile for suction cleaning 
(instead of sweeping) dust, dirt, 
lint, trash, paper, etc., from large 
floor areas. Includes case history ma- 
terial and complete specifications. 


Handling Devices Co., Inc. 
For more facts, circle No. 66 p. 104 


AFS Publications Catalog 


The 1955 AFS Publications Catalog 
lists available publications pertaining 
to ferrous foundry practice, non-fer- 
rous foundry practice, general found- 








ry interest, safety, hygiene & ait 
pollution control, training and edu- 
cation, foundry costs and transac- 
tions. Form for easy ordering is also 
included. American Foundrymen’'s 
Society. 
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Specialized Lubricants 


Catalog is now available describing 
lubricants embodying McLube proc- 
essed molybdenum disulfide and pro- 
viding dry, liquid and greasfilm 
lubrication. Lists product number, 
form or consistency, description, dilu- 
ent, temperature of application, type 
of lubrication and applications, Mc- 
Gee Chemical Co., Inc. 
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Vitreous Enameling 


Brochure is now available describing 
research with vitreous enameled 
aluminum castings. Outlines many 
of the general characteristics that can 
be obtained in the enameled finish 
as applied to Monarch Aluminum 
castings. Monarch Aluminum Mfg. 
Co. 
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Industrial Trucks 


The May issue of Storage Battery 
Power, describes and illustrates how 
the Vanadium Corp. of America’s 
new plant in Graham, West Va., em- 
ploys powered industrial trucks for 
in-process handling and shipping of 
ferro-alloys in unit loads—and how, 
at the Sparrows Point, Md. plant of 
Rheem Mfg. Co., powered trucks 
handle unit loads of steel through 
process unskidded by means of spe- 
cial handling aids at the entry and 
delivery ends of production lines. 
Edison Storage Battery Div., Thomas 
A. Edison, Inc. 


For more facts, circle No. 70 p. 104 


Crystalite Refractories 
New 12-page bulletin, CR 11, de- 


scribes how improved processing 
techniques gives new line of high- 
temperature Crystalite refractories, 
the following advantages: superior 
refractory qualities up to and includ- 
ing 3326 F (1830 C), high resistance 





Closer Tolerance. 
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DELTA OIL PRODUCTS CO. 


SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS 





IMPORTANT REASONS WHY MORE FOUNDRIES 
USE DELTA CORE AND MOLD WASHES TO 
SPEED PRODUCTION AND REDUCE COSTS 


DELTA CORE AND MOLD WASHES “Anchor” 
themselves by penetrating from 4 to 7 graims deep 


into the sand. This bond between the wash and the — 


sand ... an exclusive DELTA feature . . . produces 
an expansion-resisting coating essential to the produc- 
tion of finer finished castings. 


The dry compression strength increases with each 
degree rise in temperature up to 500° F when the hot 
compression strength takes over. The hot compres- 
sion strength increases with each degree of tempera- 
ture rise up to 2900° F. The ultimate hot compression 
strength of the wash is over 1000 p.s.i, 


There is no gas leakage through Delta Core and Mold 
washed surfaces, Gases produced by decomposition of 
organic binders in the core sand cannot leak throu 
Deita Core and Mold washed surfaces to contact t. 
molten metal. Only DELTA CORE AND MOLD 
WASHES provide this unique and pa c= in- 
surance against defective castings resulting from 


gas leakage. 


Working samples and complete literature 
on Delta Foundry Products will be sent 
to you on request for test purposes in 


your own foundry 








There is a DELTA Wash for every type of Metal Casting. 


MILWAUKEE 9, 
WISCONSIN 
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Insure good machinability with as little 


as 2 to 4 lb. of SMZ 


Today's high-speed machining operations 
make it more important than ever to control the 
structure of iron castings. Castings with chilled 
corners and edges or hard spots may cause 
costly tool breakage and interrupted production. 

An effective, low-cost method of insuring satis- 
factory machinability is the addition of SMZ alloy 
to the iron in the ladle. An addition of only 2 to 


4 lb. per ton of iron is sufficient to reduce chill, 





alloy per ton of Iron 


control the uniformity of structure, and produce 
castings with excellent machinability. 

SMZ alloy is a balanced inoculant containing 
60 to 65 per cent silicon, 5 to 7 per cent man- 
ganese, and 5 to 7 per cent zirconium. Further 
information about the advantages of using SMZ 
alloy will be gladly furnished on request. The 
ELecTROMET office nearest you will be pleased 


to answer your inquiry. 


The terms "Electromet" and ''SMZ" are registered trade-marks of Union Carbide and Carbon Corporation. 





ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
90 East 42nd Street [qa Now York 17. N. Y, 


OFFICES: Birmingham « Chicago « Cleveland e Detroit 


Houston + Los Angeles « New York « Pittsburgh « San Francisco 


In Canada: Electro Metallurgical Company, Division 
of Union Carbide Canada Limited, Welland, Ontario 


Electromet 


Ferro-Alloys and Metals 
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to thermal spalling, highest resistance 
to structural spalling, and highest re 
sistance to deformation at high tem- 
peratures. Tables list the physical and 
chemical properties of Crystalite 
grog, Crystalite refractory and Crys- 
talite A refractory. Photos illustrate 
Crystalite bricks and special shapes 
thermal spalling comparison tests and 
the seven mesh sizes available. Rich- 


ard C. Remmey Son Co 
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Molding Machine 


Folder is available describing Type 
B. T. 5 machines. A feature of the 
device is that the squeeze is effected 
on the presser plate and not on the 
rollers. When the ascending pattern 
is clear of the mold the rollers are 
automatically tipped by a pneumatic 
piston and the mold then rolls clear 
of the machine and on to an adja- 
cent roller conveyor. Roller head can 
be arranged for mold removal at 
either side or at the front of the ma- 
chine. Stamford Engineering Works, 
American representatives of British 


Molding Machine Co., Ltd 
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Compressor Units 


sulletin No, 76, a 24-page engineer 
ing bulletin, describing the latest V- 
angle engine driven compressor has 
just been released, Booklet provides 
technical data on the latest develop- 
ments in compressor design for fur 
ther improving fuel economy and in- 
creasing capacity and range of opera- 
tion. Available in 4-6-8-10 cylinders 
of 9% in. bore and 10! in, stroke 
the GMXD compressor develops 265 
to 660 hp at 450 rpm. Coo pe r-Besse 
mer Corp. 
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Shell Molding 
Bulletin CDC-272-A, Shell Molding 


Manual, gives an introduction to 
shell molding; lists the advantages of 
shell molding gives a comparison of 
shell molding and overlapping proc- 
esses and lists the fundamental steps 
of shell molding 
hints, shell molding testing methods 
and procedures and application stud 
ies are also included. General Fle. 


tric Co 


Trouble shooting 
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BIG BITE out of the investment casting business is unlikely in the near 





of the 
industry 
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future, but it's worth noting that International Nickel Co. is 
experimenting with electrodeposition of platinum and palladius 

for production of dentures. So far it's only in the lab stage. 
Also observed recently at Inco was equipment that permits 
non-destructive determination of composition by x-ray fluorescence. 
Suggests the possibility of 100 per cent inspection of critical 
parts. In the plating lab, electroless plating was being done — 
avoids corner buildup. 


COOLING TOWER FOR MOLDS may be the way to delay shakeout in mechanized 


foundries where the conveyor is too short for adequate cooling 
time, and building doesn't lend itself to extending the conveyor 
or doubling back on the same or other level. Tower would be 
Similar to a vertical core oven, Glenn Merrefield of Giffels & 
Vallet suggested on the way to the recent convention of the 
American Foundrymen's Society in Houston. Molds would be 
transferred to the tower from the horizontal conveyor, then back 
again after cooling in tower to safe shakeout temperature. 


CAST CYLINDER HEADS on the Curtis-Wright Sapphire engines have been 


replaced by forgings. But castings didn't lose out entirely. 
Forged aluminum frames to hold the engine have been replaced by 
nodular iron cast to an accuracy of 0.02 in. American Brake Shoe 
Co. is doing it in Mahwah, WN. J. 


ACCIDENTAL INJURIES to workers during 1954 were lower than in any year 


since the 1950's despite an increase in total employment of 
one-third during the past 17 years and a nearly two-fold increase 
in physical output, according to the National Association of 
Manufacturers. Industrial safety records set last year are 
reflected in final reports from the U. &. Department of Labor, 
Bureau of Labor Statistics, which show that the over-all foundry 
frequency rate for 1954 was 17 per cent lower than in 1955. The 
castings industry is no longer mentioned as one. of those that 

has a high accident frequency rate. Not perfect, but closer to 
perfection than ever before. 


REAL METAL LOSS is often overlooked by non-ferrous foundrymen in calculating 


castings costs, E. W. Horlebein, Gibson & Kirk Co., pointed out 
during a luncheon conversation at the recent annual meeting of 
the Non-Ferrous Founders’ Society. Instead of considering only 
the obvious, easily measured melting loss of several per cent, 

it is imperative to work on the basis of over-all losses of 12-15 
per cent. This includes cleaning room losses due to sawing, 
cutting off, grinding to correct casting contour where large 
riser necks were required. 


AIR FREIGHT RATE reduction of 20 per cent on castings flown east from the 


West and Pacific Northwest went into effect June 5. Points of 
origin affected are San Diego, Long Beach, Los Angeles, San 
Francisco, Oakland, Portland, Seattle, and Tacoma according to 
United Air Lines which requested the reduction. 


CRUCIBLE SERVICE LIFE may be extended as a result of a National Bureau of 


Standards study of graphite (both flake and amorphous) oxidation 
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rates. Investigation of 20 graphites shows that coarser sizes 

having a tic content of about 85 per cent are difficult to 

oxidize either in air or in a stream of oxygen at 752 F. However, 

when fine and coarse sizes are combined, as in finished but 
crucible bodies, slow oxidation begins at 752 F, and the 

rate increases at higher temperatures with a definite deterioration 

of the body. Numerical constants for graphite oxidation rates 

in oxidizing atmospheres have been established. Because domestic 

graphite is not available in sufficient quantities to meet 

— requirements, foreign graphites were included in the 

8 ° 


EVERY ea og in the foundry according to a brochure recently made 
@ to the castings industry and the public. One of the 
reasons was revealed recently by Beryllium Corp., Reading, Pa., 
t oars showing that cast beryllium copper forging dies for 
t parts cut aircraft delivery time and slashed die costs 
se > fon Bin cent. Ultimate in economy is to remelt the die and 
meanwhile saving the pattern for possible future 
» The “gg of ee on the castings industry? It's "The Foundry 
Is a GOOD Place to Work,* just reissued by the American 
Foundrymen's Society in a r, more pictorial form, complete 
with revised text. 


SEGREGATION in alloys, unavoidable in relatively slow-cooled sections but 
usually not serious, is be encouraged by metallurgists in 
search of supe metals for research work. Zone refining, 
they call it. is to melt a bar progressively from one end 
pa the ‘oo with the impurities concentrating in the melt, 

» Solid metal behind. For instance, iron prefers 
quia’ ast id titanium. When an impure bar of titanium is 
ted ssively, the iron concentrates in the liquid titanium 
the molten zone to the end of the bar which is then 
At the Westinghouse Research Laboratories, a square bar 
+ ae standing upright in a helium or argon atmosphere is 
raised through a heating coil. High-frequency current 
were, © > a eddy currents in the bar, causing it to 
the inside. The four corners, less affected by the 
idly lose what heat they possess, and act 
for the molten metal. Zone refining also works on 
bars fluted by machined ridges which form the cage. 


WILL SMOKE from proposed stacks dissipate into the atmosphere or come 
comoee down on nearby residents? stion can now be answered 
ore stack is built using a method reported by Prof. R. H. 
je ye se and EB. J. Lesher, University of Michigan, in the January 
of the American Society of Mechanical Engineers. 
es from plant chimmeys was studied in wind tunnel 
experiments. Operat factors were also studied. Under 
favorable conditions, light wind and high stack-gas velocity, for 
instance, smoke rises as it moves downw and gradually disperses 
until the concentration is negligible. With strong winds and low 
velocity, the gases may be forced downward relatively 
close to the t. wrige Ft described to compute necessary 
height and velocity for under weather conditions of 
— site, down-wash can be practically eliminated. 
culated gas patterns are related to the "basic plume" developed 
in the wind tunnel. 


VIOLATING traditional non-ferrous melting rules such as “pour as soon as 
the metal is ready" and "don't use a charcoal cover" may become 
routine. In one shop they've discovered how to hold 85-5-5-5 
at pouring temperature for 24 days in a low frequency induction 
furnace under a charcoal cover. Castings come out without gas 

rosity. The well-known metallurgist who's doing this says he'll 
ell at the 1956 Convention of the American Foundrymen's 
Society. Trick, he hints, is related to water of crystallization 
in the charcoal—and that's as far as he'll go for now. 


Vatu Hoot: 








Issue A.S.T.M. Proceedings 
The latest edition of A.S.7.M. Pro- 


ceedings, a 1400-page volume record- 
ing the technical accomplishments of 
the American Society for Testing Ma- 
terials for 1954, has been published. 
Leading the volume is the Summary 
of the Proceedings of the 57th Annual 
Meeting listing by title and author 
the program for each of the 36 ses- 
sions. The annual address by Presi- 
dent L. C, Beard, Jr., entitled “Plain 
Talk” follows in which he speaks out 
against the breakdown in communi- 
cations among scientists, engineers, 
and management urging a return to 
simple language which will make 
scientific matters clear to those with 
only a relatively elementary scientific 
background. 

Reports of the 68 technical com- 
mittees and their appendices provide 
a wealth of useful technical informa- 
tion as do the 37 technical papers and 
discussions on a wide variety of sub- 
jects pertaining to research and test- 
ing of materials. Copies of the book 
may be purchased from American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa., at $12 


per c Opy. 


Compressed Air Power Film 


“Compressed Air Power” is the 
title of a new 16-mm 17-min sound 
color motion picture produced by the 
Educational Committee of Com- 
pressed Air and Gas Institute, Cleve- 
land. The film utilizes animation to 
explain graphically the compression 
principles of different types of com- 
pressors, also the operating principles 
involved. 

The presentation begins with vis- 
ual demonstration of the operation of 
the simplest and most familiar type 
of air compressor, the bicycle pump 
This simple compressor is then visu- 
ally converted to a basic power- 
driven compressor by replacing hand 
power with a conventional crank and 
flywheel. The film also covers dis- 
placement and dynamic compressors 
and concludes with animated ex- 
planation of compressed air power 
applied to linear action, air hammer, 
agitation of liquids, pressurizing and 
atomizing, and powering motors. 

The film is available at a cost of 
$60 per projection print through the 
Educational Director, Compressed 
Air and Gas Institute, 1410 Terminal 
Tower, Cleveland, Ohio. 


BUILT-IN ECONOMY 


Like Lynchburg Foundry, you too, 
can save from the start by including Schnelible 





Cupola Collectors in your plans RIGHT NOW! 


The Lynchburg Foundry Company planned this new 
addition to save time and money. Installation of these 
Schneible Cupola Collectors was accomplished easily and 
economically with equipment already on the job for other 
structural work. No extra expense was necessary. 

Further savings will be made from the start, because 
the Schneible Collectors will keep fly-ash and fumes from 
deteriorating roofs, gutters and other facilities thus 
extending the useful life of all original equipment. 

Like Lynchburg, why not include Schneible “SW” 
Cupola Collectors and Multi-Wash Collectors in your 
plans and save right from the start. 






























CLAUDE 8. SCHNEIBLE COMPANY 
P. O. Box 81, North End Station « Detroit 2, Michigan 


Cable Address: CBSCO 
European Licensee: Elex S. A., Zurich, Switzerland 








Photos shown, “Cour- 
tesy of The Iron 
Worker, Lynchburg 
Foundry Company, 
Lynchburg, Virginia.” 


Cupola Collectors 
are "SW" type 
known throughout 
the industry as the 
most efficient and 
most economical 
wet method col- 
lectors available. 
Non-clogging dis- 
tribution head, re- 
use of water and 
absence of moving 
parts mean practi- 
cally no mainte- 
nance is required. 
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Dr. J. BE. Stareck has been appointed 
director of research of Metal & 
Thermit Corp., Detroit. In his new 
post he will also continue to direct 
the research activities of United 
Chromium, Inc., a subsidiary of 
Metal & Thermit, H. H. McLeese, 
formerly vice-president and general 
sales manager of United Chromium, 
Inc., has been appointed general sales 
marnager of Metal & Thermit Corp, 


Walter H, Girdler, Jr., a director of 
National Cylinder Gas Co., Chicago, 
has been elected a vice-president of 
the company; Harold W. Alenduff 


was elected treasurer. 


Howard F. Kulas, Jr., has joined 
Cleveland Metal Abrasive Co., 
Cleveland, Ohio, in a management 
capacity with operating, technical 
and sales responsibility. 


J. Douglas James has been elected 
vice-president and general manager 
of Urick Foundry Co., Erie, Pa. 
Harold C, Boden assumes new du- 
ties as production manager. 


get personal 


Wayne Belden has been elected 
president of Ajax Flexible Coupling 
Co., Inc., Westfield, N. Y. Other 
officers elected were: Charles W. 
Belden, vice-president; Harley E. 
Northrop, treasurer; and Robert G. 
Cady, secretary. 


John J. Mlynski has been appointed 
central region sales manager for the 
Industrial Truck Div. of Clark 
Equipment Co. Mr. Mlynski will 
make his headquarters in Chicago 
and will have supervision of sales 
of the fork trucks, powered hand 
trucks, straddle carriers and other 
materials handling equipment manu- 
factured by Clark. 


Carl Mayer, Jr., who has been vice- 
president and general manager of 
Carl Mayer Corp., Cleveland, Ohio, 
will succeed his father, the late 
Carl F, Mayer, Sr., as president of 
the company. Mr. Mayer has been 
associated with his father in the 
operation of the industrial oven de- 
sign firm for the past ten years, 


W.R. Jaeschke . . exchange author 


Walter R. Jaeschke, consulting met- 
allurgical engineer, Whiting Corp., 
Hammond, Ind., will write the offi- 
cial exchange paper from the Ameri- 
can Foundrymen’s Society to the 
Annual Meeting of the Institute of 
British Foundrymen in 1956. Since 
attending Armour Institute of Tech- 
nology, he has spent more than 30 
years in foundries, as foundry chem- 
ist, metallurgist, and melting super- 
visor. His experience included the 
operation of cupolas, air furnaces, 
rotary furnaces, side-blow converters 
and duplex combinations of these 
furnaces. 


Drew M. Thorpe has been appointed 
executive vice-president of General 
Refractories Co., Philadelphia. He 
formerly served as a vice-president 
of the firm. Other executive appoint- 
ments announced by the company 
were: Lee A. Diehl, from assistant 
secretary and assistant treasurer to 
vice-president and controller; and 
George R. Rittenhouse to assistant 
secretary and assistant treasurer, 


succeeding Mr. Diehl. 


R. E. Kennedy . . alumni secretary 


Robert E. Kennedy, secretary emeri- 
tus of the American Foundrymen’s 
Society, was named permanent secre- 
tary of the AFS Alumni Group at 
the organization’s annual conven- 
tion in Houston, May 23-27. He re- 
places the late C. E. Hoyt, retired 
executive vice-president of the so- 
ciety, who had been secretary of the 
Alumni Group from its formation in 
July 1942 until his death January 29 
Members of the Alumni Group are 
past officers and directors, gold 
medalists, and honorary life mem- 


bers of AFS 


S. David Tyler, formerly assistant 
general manager of the Foundry 
Div., Eaton Manufacturing Co., 
Vassar, Mich., has retired. Mr. Tyler 
learned the foundrymen’s trade as a 
journeyman and patternmaker in 
Toledo, Ohio, and later owned and 
operated his own pattern shop in De- 
troit. He will make his permanent 
residence in St. Petersburg, Fla. Paul 
Olson, assistant plant manager at 
Eaton, will assume the responsibili- 
ties of Mr. Tyler as plant manager. 





J.D, James . . Urick vice-president 


H. C. Boden . . production manager 
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P, Olson . . Eaton plant manager 


S. D Tyler . . retires from Eaton 





A. Pirrie . . Standard vice-pres. 


Alexander Pirrie has been appointed 
vice-president in charge of manufac- 
turing of Standard Sanitary & Do- 
minion Radiator Ltd., Toronto. 
Theodore Tafel, Jr., will continue as 
vice-president. 


J. A. Wettergreen . . Bucyrus v-p. 


John A. Wettergreen has been 
elected vice-president in charge of 
manufacturing at Bucyrus-Erie Co., 
South Milwaukee. He had previously 
been general works manager in 
charge of manufacturing at all four 
domestic plants operated by the 


( ompany 


Carroll M. Baumgardner has been 
elected senior vice-president for sales 
of National-U. S. Radiator Corp., 
Johnstown, Pa. Louis N. Hunter was 
elected senior vice-president for en- 
gineering and research, and Howard 
B. Steggall, vice-president for manu- 
facturing. John C, Haas and F. M. 
Swartz are vice-presidents for manu- 
facturing; Edmond J. Grady is vice- 
president of the Pacific Steel Boiler 
Div.; Marion I. Levy, vice-president 
for the Viking Div., and J. Rey 
continued on page 26 





Space is saved and installa- 
tion under floor or overhead 
is made easy by low height 
averaging less than 14° 
except where shaker is 
mounted. 


Self-contained, ready to set 
in place on or under floor, 
or suspended from wall or 
ceiling. 





Today the most economical way to make substantial 
savings is to cut material handling costs. Fast, unin- 
production flow of materials between 
departments and between machines eliminates un- 
scheduled down time of expensive machines and 
skilled operators. 

Ajax Lo-Veyors are perfectly simple and simply 
perfect for foundry conditions. The principle of design 
and construction of Ajax Lo-Veyors contributes to low 
power requirements. The reciprocating drive is in 
automatic balance. Entire conveyor pan and drive 


AJAX FLEXIBLE COUPLING CO. INC. 









-VEYORS --- 






Shake out 


NON-PRODUCTIVE 


SAND HANDLING COSTS! 


FOR SHORT OR LONG CARRIES 


3 Freer Ajax Lo-Veyors are made 
on mont ™ in lengths from 5 ft. up. 
They can be used for short 
“feeder” runs and for long 
carries with two or more 
units in series. 


Drive unit is sealed in oil- 
tight case. No exposed bear- 
ings subject to damage un- 
der abrasive conditions. 
Long life and low mainte- 
nance cost assured 





floats on springs and is not dependent on heavy an- 
chorage to building for application of drive force. 
Materials can be scaled or sized while being conveyed. 
Thus, one Ajax Lo-Veyor performs two operations 
which ordinarily require two machines. 

Ajax Lo-Veyors answer the exacting requirements 
of modern industry. Their performance record in 
thousands of installations, large and small, is proof of 
their adaptability and economy. They are made in a 
wide range of lengths, widths and « apacities to fit every 
condition, Write for Ajax Lo-Veyor Bulletin No. 39, 


Westfield, WN. Y¥. 


REPRESENTATIVES 


i'n PRINCIPAL CITIES 
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¥ Knox, vice-president for the heating 
and air conditioning division. Ralph 
W. Bolsinger has been elected secre- 
, | tary; John G, dePass, assistant sec- 
retary, and B. C, Straub, comptrol- 
is the shortest route between two points oo 
p named executive assistant to the 
president 
Raw Management Planning Time Finished 
Material Product 
Stage Delivery 
. and the most logical reason why this new 
American Foundrymen’'s Society publication —TIME 
AND MOTION STUDY FOR THE FOUNDRY— 
is such a vital help to foundry management. 
4 ¢ Actually, this book is a symposium of carefully 


selected articles that provide practical 





foundrymen with the “shortest route” to... P, E. Rentschler . . state appointee 


Peter E. Rentschler, president, Ham- 
ilton Foundry & Machine Co 
Hamilton, Ohio, has been appointed 
a member of the Ohio State Confer- 
ence Committee on Education to 
report to the White House Confer- 
ence this fall. The committee was 


REDUCTION IN COSTS organized to bring together edu- 


cators and other interested citizens 


® SAVINGS IN LABOR 


® SAVINGS IN TIME 


to discuss educational problems in 
INCREASED MARGINAL PROFIT the state and make recommenda- 
tions for appropriate action to be 
taken at local, state and federal 
levels 
TIME AND MOTION STUDY FOR THE FOUNDRY 
is a casebound, 8% x 11-inch book, totaling over 165 


pages. It is a collection of material that is invaluable as a 





guide to small managements seeking guide posts for a 


standards department . .. to standards departments 





seeking to compare and evaluate their efforts with a 


AMERICAN FOUNDRYMEN’S SOCIETY 





Golf and Wolf Roads | correlation of workable procedure and proven experience ... 
Des Plaines, Illinois to management, for widening their horizons of 

accomplishment through motion and time study performance. 
Place my order for__ copies of j 
TIME AND MOTION STUDY FOR THE FOUNDRY Compiled under the direction of the AFS Industrial Engineering 


Committee, TIME AND MOTION STUDY FOR THE FOUNDRY 


includes 24 separate papers, prepared 








by authorities in their respective fields of activity—it is R. R. Deas, Jr., . . Hamilton v-p. 
replete with hundreds of descriptive photographs, 
tables and charts. Richard R. Deas, Jr., works manager 
of Hamilton Foundry & Machine 
Order your copies now: $5.50 to AFS Co., Hamilton, Ohio, has been 


Members; $9.00 to Non-Members. elected to a newly created office of 
vice-president and will serve as vice- 
president and works manager 
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F. W. Glaser . . Alloy director 


Frank W. Glaser has been appointed 
a vice-president and director of 
Alloy Precision Castings Co., Cleve- 
land. In his new post, Glaser will be 
in charge of new development work, 
engineering and production opera- 
tions. Alloy Precision, a licensee of 
Mercast Corp., New York, produces 
a wide range of precision parts 
made by the frozen mercury process 


of investment casting 





E. C. Kron . . division metallurgist 


Ernest C. Kron, formerly steel 
metallurgist for the Doehler-Jarvis 
Div., National Lead Co., has been 
promoted to division metallurgist 
Mr. Kron, who joined Doehler- Jarvis 
in 1947, succeeds J. C. Fox, who left 
Doehler-Jarvis in January to open 
his own consulting office 


Lars Torn, engineer at the Karhula 
Works of A. Ahlstrom Oy, Karhula 


'4-month tour of 


Finland, is on a 5 
United States foundries studying 
steel casting practice. On his way 
back to Finland he will spend three 
months investigating techniques in 
England and Germany. Ahlstrom, 
one of the largest companies in Fin- 


continued on page 28 





ACE Had this smug feeling lately? Pretty nice! Also profitable! You could feel the 
same way in the shop, too—if you'd change over to Cur Sree! For this revolu- 
tionary, new type abrasive has been a real money-maker for foundries who 

IN THE have tried it and changed over to it. Made by an exclusive process developed 
by Merat Biast, Cur Street is not air-formed, cast or made from wire, Instead, 
it is actually cut from high quality, alloy steel, in a variety of shapes and sizes, 
And it's producing spectacular results in the cleaning of castings and forgings. 

HOLE! Seems like the happy combination of special material, method of forming and 
the fact that it work-hardens gives Cut Steet cleaning properties possessed by 
no other abrasive 


If you feel the need for cutting costs in your cleaning operation —here's the 


Sooner or later, you too, will change to CUT STEEL! 


sure way—change over to new Cur Sree! A trial order will prove it! 


ANNEALSHOT and SUPER-ANNEALSHOT 


PRODUCTS OF 


METAL BLAST, iwc. 


872 EAST 67th STREET + CLEVELAND 3, OHIO 
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land, makes paper mill, mining, and 
ore processing equipment, and oper- 
ates a number of plants including a 
glass works, sawmill and wood prod- 


ucts works, pulp and paper mill, and | 


a chemical plant 








4, Bermingham . . sales manager 


John Bermingham, formerly sales 
representative, has been appointed 
Western sales manager for E. F, 
Houghton & Co,, Philadelphia, His 
headquarters will continue to be 
located at Houghton’s West Coast 
Plant in San Francisco, Mr. Ber- 
mingham is chairman of the North- 
ern California Chapter, 


A. H. Siereveld .. employee director 


Adrian H. Siereveld has been ap- 
pointed director of employee rela- 
tions of Hamilton Foundry & Ma- 
chine Co., Hamilton, Ohio. In this 


position Mr, Siereveld will have | 
charge of all functions of the per- | 
sonnel department, which includes | 


employment, safety and hygiene, first 
aid, plant protection, and employee 
relations. Eldon M. Altman will con- 
tinue as personnel director and 


safety director, and Clarence W. | 


Rowsey will remain employment 


manage! 
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rf VIBRATING SCREEN 


PRODUCTS OF THE PRACTICAL FOUNDRYMAN 


SIMPSON PORTO- MULLER 
290 IB capacity (100% portable) 


a 


LS 


NATIONAL HYDRO-FILTER 
Wet type dust collector 


» 


WATIONAL 
SAND RECOVERY SYSTEM 
Practa) prewmat tend x1 ubber 

























FULL 30 CU. FT. HOPPER 





UNOBSTRUCTED CLEANUP 


WATIONAL TIMEMASTER 
Console and unit mounted 
Automatic cycle controts 


ST iS Be 


** SCREEN AND CLEAN MOLDING SAND —FAST 









add low cost mechanization 
to sand preparing operations q 


L. C. Hewitt director of research 


L. C. Hewitt, formerly with Laclede 

Christy Co., St. Louis, has been ap 
pointed to the staff of Ironton Fire 
Brick Co., lronton, Ohio, as director 


of research 








CONTROLLED VIBRATION 


HEAVY DUTY 


CLEAN 


H. M. St. John . . retires from Crane 


Harry M. St. John, superintendent 


EFFICIENT , of non-ferrous foundries, Crane Co., 


has retired. He will make his perma 





nent residence at Fort Pierce, Fla., 
and expects to continue his foundry 
interests as a consultant. A chemical 
enginecring graduate of 1910 from 
Cornell University, he has been with 
Crane since 1938, starting out as 
superintendent of the Brass Foundry 
and Forge Shop. His American 
Foundrymen’'s Society activities have 
included chairmanships of the An 
nual Lecture Committee and Publi 
eations Committee, re mbership on 
numerous other committer and 


& Kronz 


chairmanship of the Bra 
Div. He is currently on three Brass 


7 


sronz committee In 1947 he 


was awarded the AFS Wm. H. Me 


», SIMPSON MIX-MULLER * DIVISION yaaa Oo See 


NATIONAL ENGINEERING CO., 630 Machinery Hall Bidg., Chicago 6G, Ill. Dr. Augustus B. Kinzel has been 
ee elected vice-president in charge of 
research of I rive n ( arbide yy ¢« arbpon 
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@ Using Founonez 7600 as their sand binder, many 
of our customers are making the core mix that’s just 
right for their particular casting metal, oven capacity 
and production rate. 


FOUNDREZ 
7600... 


for fiexibility in meeting 


special core production 
probiems 





This liquid water-soluble thermosetting urea- 
formaldehyde resin permits the widest variation of 
core properties. It enables you to adjust green 
strength, collapsibility, permeability, hardness. Thus, 
you can produce the core that’s best for the metal 
you're casting . . . copper, brass, bronze, aluminum, 
magnesium, gray iron, cast iron, steel alloys. 


Moreover, this stable resin speeds baking, a feature 
on which you can capitalize either to secure faster 
production or to effect fuel savings. 


For full data at no obligation, write for Technical 
Bulletin F-2. RCI’s Foundry Technical Service 
is available to help create the mix most suited 









to your purpose. 


— 


at 


Creative Chemistry ... 
Your Partner 
in Progress 








REICHHOLD 


Synthetic Resins *« Chemical Colors « Industrial Adhesives + Plasticizers 
Phenol + Formaldehyde + Glycerine + Phthalic Anhydride + Maleic Anhydride 
Sodium Sulfate * Sodium Sulfite + Pentaerythritol + Pentachiorophenol 
REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 
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continued from page 29 
Corp., New York. Dr. Kinzel has 
been actively engaged in research 
work with UCC since 1926, when 
he joined Electro Metallurgical Co. 
as a research metallurgist. 




















R.O. Schiebel .. Magnaflux sales mgr. 


Roy O. Schiebel has been made 
sales manager of Magnaflux Corp., 
Chicago. Robert G, Strother, former- 
ly Western manager in Los Angeles, 
will be the new Eastern manager. 
Kermit A. Skeie, Chicago manager, 
will move to Los Angeles as Western 
Region manager, and the new man- 
ager of the Central Region in Chi- 
cago will be Denis P. Walsh. 





F. Biggs . . Brake Shoe chairman 


Fred Biggs has been named division 
chairman of the Brake Shoe & Cast- 
ings Div., American Brake Shoe Co., 
New York. Appointed to fill the 
vacancy of division president and 
chief executive officer is Stephen S. 
Conway, formerly first vice-president 
in charge of sales. Moving up to 
sales vice-president for the division 
is John F. Ducey, Jr., and named to 
the new post of division vice-presi- 
dent in charge of railroad sales is Sam 


R. Watkins. 














H. C. Platt . . Division president 


Harry C. Platt has been appointed 
president of the Engineered Castings 
Div., American Brake Shoe Co. He 
succeeds N. G, Belury, who was re- 
cently appointed sales vice-president 
for the company. Mr. Platt was for- 
merly vice-president in charge of 
production for the Engineered Cast- 
ings Div. 





A. J. Buckley . . sales manager 


Arthur J. Buckley, formerly assistant 
sales manager of Pangborn Corp., 
Hagerstown, Md., has been promot- 
ed to sales manager. He has served 
as assistant sales manager of the cor- 
poration since 1952 when he joined 
Pangborn after many years of sales 
work with Harnischfeger Corp., 
Milwaukee. 


Walter R. Fry, formerly superinten- 
dent and consultant of Guilford 
Foundry Co., Greensboro, N. C., 
has been appointed general superin- 
tendent of Slinger Foundry, Slinger, 
Wis. Fred A. Grover, purchasing 
agent for Slinger, has been named 
secretary. 


continued on page 114 








Because they LAST LONGER STERLING FLASKS COST LESS 


No foundry ever “babies” its foundry flasks. 
Rough treatment is all they get. They've got 
to be able to take it . . . or out they go! 
Sterling Steel Flasks withstand routine 
foundry abuse for years . . . so, in the long 
run, they are the most economical. Their 
famous Rolled Steel Channel construction 


gives them strength and rigidity to with- 










stand the tremendous pressures of molding, 
year after year. Their all-welded construc 

tion, rugged reinforcing ribs, square flanges, 
machined partings, full width bearing are 
time-honored features that have won the re- 


spect of foundrymen for Sterling Flasks. 
Treat ‘em rough, they won't “let you down” 
. and for economy, you can't beat ‘em! 


Write for Catalog! 


STERLING WHEELBARROW 





COMPANY 
Main office and plant * MILWAUKEE 14, WIS., U.S.A. 


Branches and Dealers in Principal Cities 


Subsidiary Company: STERLING FOUNDRY SPECIALTIES LTD. 
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HOW TO BAKE CORES 


WITHOUT HEAT 


Dr. WALDEMAR SCHUMACHER / 
Concordiahutte, Bendorf am Rhine, Germany 


General Manage? 





@ Binders are a major expense in 
any foundry. The carbon dioxide 
process makes possible not only con- 
siderable savings in these costs, but 
provides technological advantages 
is well, 

Since the CO, process was first 
outlined to American Foundrymen 
(H. J. Heine, “Carbon Dioxide 
Core ‘Baking’,” AMeRican Founpry- 
MAN, vol, 26, no. 3, Sept. 1954, pp. 
16-49) much additional work has 
been done in Germany. The author 
hopes that this further information 
will aid foundrymen in experiment- 
ing with this new method in their 
plants, 

The process itself depends upon 
the formation of a gel (silicic acid) 
which is set free when carbon diox 
ide reacts with sodium silicate (wa 
ter glass), Sodium carbonate is also 





CARBON DIOXIDE BLOWN THROUGH A WATER GLASS, 
SAND MIXTURE WILL BOND THEM IN MINUTES. 


formed during the reaction. Silicic 
acid forms a skeleton around the 
sand grains and strongly binds them 
together, Sands designed for steel, 
gray iron, and all non-ferrous metals 
may be used, 

The sand mixture is made by 
blending a fine-grained, dried river 
sand with 4 to 5 percent of a special 
binder (water glass). Depending up 
on the material to be cast, different 
materials are added to this basic 
mixture as extenders: In Germany, 
I per cent asphalt binder is used in 
steel, while 4 per cent sea coal is 
used in gray iron practice, Wood 
flour may be substituted for the sea 
coal, The purpose of these additives 
is to increase collapsibility of core 
or mold by burning out when the 
liquid metal enters the mold. A fire 
clay grog is sometimes added to the 





basic formula for thicker-walled 
castings. The sand is mixed in an 
ordinary mixer for four to six min- 
utes and is ready for immediate use. 

Figure | shows how the cores are 
prepared. The core box is packed 
by either ramming or jolting—omit 
ting many of the reinforcing rods 
and wires. A hole about \4 in. in 
diameter is next pushed through the 
green core for the purpose of intro 
ducing the CO, gas under about 30 
psi pressure for about 15 to 20 sec- 
onds. As this gas permeates the core, 
the core is completely hardened and 
may be removed from the core box 
in one piece. 

The hardened core may be coated 
with a core wash or not (depend 
ing upon its intended use), placed in 
the mold, and cast. Washed cores 
are not necessarily dried before use 








The author refers to cores made 
by the CO, process, 

Once the sand is mixed, it is best 
kept either in a container or cov- 
ered, i.e., during the night, with wet 
burlap because the CO, in the air 
causes a crust to form over the sand 
if it is not protected. 

Once the molds or cores have 
been treated with carbon dioxide, 
they are quite stable and not hygro 
scopic. They can be stored almost 
indefinitely. 

In preparing molds, the special 
sand mixture is used as a facing 
About 2 to 3 in. of the sand is placed 
over the pattern and rammed 
lightly. Backing sand fills in the re 
mainder of the flask, and the sand 
is rammed in the usual manner 
either by hand or in any of the 
available types of machines. After 


was hardened in core box with 15-sec. 


and core rods reduced. 










Dadeibienncion, 








re oe 


this, about 15 to 20 holes are equi 
distantly placed in the mold, and 
the CO, gas introduced into them. 

Of course, the sprue, runners, and 
ingates must all be part of the pat 
tern, since the sand is hardened in 
place prior to pattern removal. Gat 
ing and risering techniques need 
not be modified. 

Evidence has shown that the heat 
conductivity of this type of sand 
mixture is less than that of a normal 
composition. Therefore, the metal 
stays liquid in the mold longer than 
would ordinarily be expected; how 
ever, regular pouring procedures 
are used 

Figure 2 gives an idea of the phys 
ical properties of the sand bonded 
by this process. Notice that during 
the first few seconds of CO, applica 
tion no appreciable shear or com 
pressive strength is produced; but 
after 5 seconds exposure, values be 
gin to increase until after 20 sec 
onds the sand mixture is as strong 
as dried sand. Permeability appears 
to remain constant 

The CO, process may be used 
with regular foundry molding and 
coremaking methods. Hand ram 
ming has been illustrated, but core 
blowing can also be used. Figure 3 
shows the preparation of a blown 
plug core for a gray iron housing 
After the core was formed, CO, was 
blown through it for 15 seconds, 
hardening it for immediate use 
Core rods have been practically 


Fig. 4..Green sand mold, conventionally faced and backed and jolted, is 
removed after hardening with CO, passed through vents in pattern. 


eliminated and no core driers are 
necessary. 

Figure 4 shows a mold removed 
from the pattern alter about 34-in 
facing sand and backing sand have 
been added in the usual manner, 
after conventional jolt ramming, 
followed by hardening with CO, 
Phe gas is introduced into the green 
sand mold through the piping at 
the near edge of the pattern plate 
and through vents in the pattern 
surfaces. Figure 5 shows molding 
machine position as the operator 
operates gas valve 


Figure 6 shows a set-up for the 





CO. Process Movie 
Available 


Motion picture showing core 
and mold production with car 
bon dioxide and water glass 
as binders is available from 
American Foundrymen's Soci 
ety. A 16-mm black and white 
film running approximately 15 
minutes, the movie depicts Ger- 
man practice but all descrip 
tions are in English. For rental 
details and bookings, write 
Hans J. Heine, Technical Di 
rector, American Foundrymen's 
Society, Golf & Wolf Roads, 
Des Plaines, Ill. 











Fig. 5..Molder admits CO, before 
drawing the pattern. 


shell of a street roller (the inne 
core and the cope flask), ‘The casting 
is made of steel and the blow-holes 
are located near the upper edge, 
equidistantly spaced about %4 in 
The CO. is blown 


all the way down and also into the 


from the surlace 


core; and alter the blowing and 
hardening, a zircon wash is applied 
and allowed to “set for about 5 
hr before assembling and casting 

Figure 7 shows a mold for a steel 
casting weighing five tons ait 
whole piece was made by the CO 
process all the parts were blown 
the mold zircon washed, the Cope 
put in place and the part cast. No 
oven drying was necessary. Figure 8 
shows the finished casting made in 
the mold 

Figure 9 shows still more parts 
produced by this process, One piece 
weighs about six long tons and the 
cores and outer part ol the mold 
were hardened with CO.. The lowe 
part of the mold shows the vents 
which serve to remove the air from 
the core. The cracking strips indi 
cate it is a steel casting 

Figure 10 show the completed 
casting which weighs about six long 
tons, including sprue, gates and 
risers 

What are the advantages of the 
CO, process? Figure 11 shows the 
mold and the core of a jacket lor 
rolls, both of which were made by 
this process. All of the factors which 


led to economies will be explained 





— 


Fig. 6.. Inner core and cope flask 
for street roller shell. 















































Fig. 7 .. Large mold was blown with 
CO:; coated with zircon wash. 


Fig. &..5-ton casting from abeve 
mold; oven drying was eliminated, 
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Fig. 12... Production time for making roll jocket was reduced from 1000 
minutes for the old process to 840 minutes with CO, process. 


hiitte remodeling the conventional 
Note that the sprue was made from 
a wooden pattern; the gates are not 
shown. 

Figure 12 shows the drawing ol 
this roll jacket, This part is 714 ft 
long and | ft in diameter, Both the 
old and new processes are compared, 
The old process required 1000 min- 
utes production time, the CO, proc- 
ess only 840 minutes, 

As for some of the additional 
costs, CO, must be blown into the 
molds, and it takes 35 minutes for 
the cope and drag combined. By us- 
ing a compressor, blowing time may 
be reduced, However, there is no 
necessity for reinforcements, and 
fewer gaggers are needed, About 15 
minutes is saved because of this. The 
cope need not be turned, eliminat- 
ing plates, The pattern can be re- 
moved from the mold immediately 
alter hardening. No drying or core 
baking are necessary, eliminating 
much handling and transporting. 

The 160 minutes saved doesn’t 
even count the time for transport- 
ing the cores and molds to the dry- 
ing ovens and the pouring area. 

The steel foundry of Concordia- 
hiitte in Bendorf uses this process 
exclusively in their coremaking de- 


partment, They discovered that the 
labor cost per long ton of good cast 
ings shipped was the lowest in any 
German steel casting plant. This 
can be attributed to the elimina 
tion of many operations and the 
speeding up of the core cycle. 

As for the molds in this shop, 
about 60 per cent are prepared by 
the CO, process, and the remainder 
made by usual synthetic sand prac- 
tices or by sweep molding. 

All size castings, from 65 pounds 
to 7 (long) tons, are produced here. 
The average hourly output of the 
molders was raised from about 120 
lb to about 135 lb. To express it 
differently, the wages per operator 
dropped from $7.80 per long ton to 
$7.00 per long ton—an increase in 
productivity of nearly 15 per cent. 


Cost Is Low 


In Germany, the binders used for 
the CO, process are always cheaper 
than drying oil binders available in 
core rooms. Furthermore, this CO, 
binder is always available in any 
country where a chemical industry 
exists, There is hardly any fluctua- 
tion in the price of the sodium sili- 
cate or COs, 

At the steel foundry of Concordia. 
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Fig. 13...Newly formulated mix 
allows removal before hardening. 


drying ovens to permit more air 
circulation to take care of spot de 
mands for more molds and cores 
was considered. After introducing 
the CO, process, this factor could 
be ignored, Now the ovens are used 
only for drying sweep molds. This 
elimination of oven drying has the 
added advantage that the flasks are 
no longer exposed to the oven gases, 
and therefore, stand up longer due 
to the decreased wear and tear. 

Since the molds and cores can be 
hardened rapidly, castings can be 
speedily made, and should a large 
core break, another can be made in 
a hurry while the heat is still being 
poured, This, in turn, assures on- 
time delivery to the customer. 

As mentioned before, the patterns 





Fig. 14.. Pattern for a 1100-ib bed 
casting contains many ribs. 


are withdrawn from the mold after 
the sand hardens. The core boxes 
are also taken apart after the core 
hardens. The patterns and core 
boxes are never forced or rapped; 
therefore, both the core and mold 
are always accurate dimensionally. 
Casting precision is simply a ques 
tion of figuring the shrinkage cor 
rectly and properly preparing the 
pattern. This also makes possible 
the specification of much smaller 
machining allowances. 

There is no need for slicking the 
mold. No oven baking is necessary, 
nor are core driers. 

In referring to the manufacture 
of the steel rolls, the few steps neces 
sary to produce the core and molds 
were described. With fewer steps 
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Fig. 16... Molder blows CO,» into a section of the mold. 


than in normal practice, there is 
less chance to make mistakes, and 
scrap drops. At a foundry in the 
Rhine Province, it has been shown 
that the introduction of the CO. 
process reduced scTap. 


Core Hardened in Box 


For the roll jacket, only one-half 
of a core box is necessary to make 
the core, because the core is hard 
ened directly in the box and the 
same box can be used for both 
halves. This means that for symmet 
rical molds, only half a box is ne« 
essary for the CO, process, whereas 
with drying oil 24 hr of curing time 
for each half is not uncommon, fol 
lowed by pasting and drying to form 
a cylindrical core. 


As for some of the difficulties en 
countered with the process, ol 
course, the patterns must be pertect, 
espe ially with respect to draft since 
the sand is hardened directly on 
them. Also, it is best to use this proc 
ess for the manufacture of parts that 
are symmetrical and have no large 
vertical planes. Concordiahiitte has 
tried to overcome this limitation in 
the steel foundry by developing a 
modified process. According to this, 
the pattern is first removed from the 
mold and the mold then hardened 

The old sand mixture had low 
strength values which started to in 
crease only alter five seconds, By 
using the modified process, 1.5 psi 
shear strength and 5.3 psi compres 
sion is obtained immediately after 


blending. This permits immediate 
removal from the pattern without 
prehardening. (Fig 13) 

Figure 14 shows a pattern tor a 
bed with a lot of ribs. The part 
weighs 1100 Ib, In Fig. 15, the pat 
tern has already been removed trom 
the mold, and the molder is cutting 
the sprue instead of having it as part 
of the pattern He begins to blow 
CO, in Fig. 16 

This modification now makes it 
possible to use all types ol patterns 


with the ¢ 0). process 


Soda Ash Lowers Sintering Point 


Since the hardened sand contains 
soda ash, the problem of reused 
sand deserves caretul consideration 
Soda ash lowers the sintering point 
ol silica, thus the used CO. sand 
should not be mixed with green 


sand. The used sand should be al 


lowed to be ex posed to al und 
leached of soda ash by rain—or it 
must be used with oid backing sand 


Phe author has tried to present 
1 report on the CO process That 


this proces has taken hold in Get 
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one CO, producer ton the German 


foundry industry. In 19538, he de 





livered about one ton of COs». in 
three months; today he sells about 
70 tons during the same period 

Lhe CO process must be used 
with discretion-—it is not @ panacea 
for the toundryman, One can't use 
sweep molding with the COs» pro 
ess. However, each toundry utilizes 
i number of patterns where it 1s 
feasible to take advantage olf the 
economical and technological im 
provements that ive aflorded by thi 
proc ss 

Do not hesitate to try out this 
process despite the usual dithculties 
which are encountered with any 
thing new Don't give up right 
way; perseverance is worthwhile 
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Use of CO» in German foundries has increased rapidly 
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_.» It is high time foundry executives intensify their 


human relations activities to counteract the union pur- 


pose of restricting relations with our employees. 


@ Many forces are working to drive 
a wedge between the front office and 
the foundry. They would substitute 
for intimate personal relationships 
between management and employees 
a protest-and-pressure type of group 
relationship 

A very astute public relations ex- 
pert said to me not long ago, “In- 
dustry has not competed successfully 
with the politician and the labor 
leader for the interest and the soul 
and the loyalty of the average work- 
er 

It is high time that foundry execu- 
tives intensify their human relations 
activities to counteract the avowed 
union purpose of restricting relations 
with our employees 

Recently I addressed a letter to 43 
personal friends in the foundry indus- 
try who are presidents or general 
managers of plants, This is the ques- 
tion I put to them: 

“What policy, plan, program, pro- 
cedure, method or technique has con- 
tributed most to good employee rela- 
tions in your plant and has helped 
best to develop high morale, cooper- 
ation, loyalty, sympathetic under- 
standing, dependability, efficiency, 
high productivity and individual in- 
centive among your hourly workers 
and salaried people?” 
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@ Company character. There was 
almost unanimous agreement as to 
the number one ingredient. It is com- 
pany character, By that I mean the 
attitudes, the ideals, the objectives 
and the integrity that characterize 
the record and the reputation of the 
company management. 


In the May-June issue of Harvard 
Business Review there appears a 
thought-provoking article on “Sky- 
hooks” by O. A. Ohmann, in charge 
of management development with the 
Standard Oil Company of Ohio, M1 
Ohmann describes the philosophy of 
one extremely successful executive of 
his acquaintance. 


“This executive assumes that each 
individual possesses certain God- 
given rights of self-direction which 
only the individual can voluntarily 
delegate to others in authority over 
him and that this is usually done in 
the interest of achieving some mutual 
cooperative good, 

“The executive therefore assumes 
that his own authority as boss over 
others must be exercised with due re- 
gard for the attendant obligations to 
his employees and to the stockhold- 
ers who have temporarily and volun- 
tarily yielded their rights in the in- 
terest of this common undertaking. 


. . » Let me quote from O. A. 


Ohmann in the May-June issue 
of Harvard Business Review. 







** . . Each individual should have 
an opportunity to develop the 
maximum potential of his skills. .."’ 


Human Relations 


This isn't a philanthropic idea; it pays 


off in efficiency and worker morale 


8 Personal recognition. Rated second 
and almost equal to company char- 
acter as essential to the success of a 
human relations program was per- 
sonal recognition. 

Whiting Williams, the author of 
“What Makes Us Humans Tick” and 
a labor relations expert, contends that 
the average industrial worker secks, 
above all else, recognition of his dig- 
nity as an individual and of his im- 
portance as a member of an organi- 
zation or production team. 

The satisfaction a worker gets 
from such a feeling of recognition 
and importance transcends even his 
desires for job security and good 
wages which rank next on Mr. Wil- 
liams’ list of worker motivations. 

The suggestion box plan often de- 
feats its useful purpose when sug- 
gestions are too impractical. When 
the employee making the suggestion 
is given a rejection slip or a reward 
he considers inadequate, he accepts 
it as a rebuff—the very antithesis of 
desirable personal recognition. 

By tieing in the suggestion box idea 
with a program of work simplifica- 
tion and changing the name to “Im- 


provement Proposal Plan,” we at 
‘Texas Foundries have devised an ef 
fective plan of personal recognition 
and financial award. 

During and following their partici- 
pation in work simplification courses, 
employees are motivated to analyze 
critically their equipment, work sta 
tions, and their production proced 
ures by the so-called “Why” method 
They are taught how to prepare flow 
process charts and multiple activity 
charts; to break down each step and 
each movement into minute opera 
tional detail which reveals opportu- 
nities for improvement in equipment 
or method 

rheir proposal for improvement is 
discussed with foreman and the work 
simplification engineer. Technical ad- 
vice and mechanical assistance is 
provided to develop the idea into a 
project proposal which the employee 
himself evaluates by applying a 
formula of costs and savings 

As his project proposal is proc- 
essed, the employee himself either 
proves or disproves its practicability 


and works out a monetary value 


& Continuous communications. Rat- 
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. . « The dual objective is in- 
creasing productivity and maxi- 


mizing self-development. 
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It can best be achieved by 
giving employees opportunity to ex 
ercise their capacity.” 


- 


in the Foundry 


ed third in the list of essentials was 
continuous communications 

Communications must be carried 
on continuously and must work both 
ways— down from top management 
to all levels and up from the humblest 
unskilled laborer to the man in su- 
preme authority. 

There can be no more effective 
means of communication than face- 
to-face verbal contact. I suggest that 
every foundry executive circulate as 
much as possible through the plant 
and make it a point to speak cheer- 
fully to every man he passes, calling 
him by name if possible. That is the 
most human of all human relations 


Most Human of Relations 


Some companies shy away from 
mass meetings but the courts have 
upheld the right of an employer to 
address his employees en masse where 
there is no coercion or other violation 
of the Taft-Hartley law. A_plant- 
wide meeting on a voluntary basis 
with pay for the time involved will 
provide a golden opportunity for a 
foundry executive to keep all his peo- 
ple thoroughly and uniformly in- 
formed about important human rela- 
tions matters 

One of the most articulate and 
powerful mediums we have is that of 
company publications. There exists a 
great opportunity in the editorial pol- 
icy and the content of many company 


publications which becomes more 
strikingly apparent when a compar- 
ison is made with similar publications 
put out by the unions. 


® Selection, assignment, training. 
Number four on the list of elements 
most frequently referred to in the 
replies received can be grouped un- 
der the general heading: selection, 
assignment, training 

After hiring comes the problem of 
assigning and orienting new employ- 
ees so as to fit the “round pegs in the 
round holes and the square pegs in 
the square holes.’”” One company | 
know of is solving this problem with 
steadily improving results by the use 
ol psychologic al aptitude and place 
ment tests 

In selecting management staff 
people or upgrading and promotion 
within a company line organization 
it is desirable to have a group of can 
didates screened from those whose 
original test records show them to be 
the most promising 

The cost of installing a program of 
psychological testing is modest when 
compared with the cost of turnover 
caused by careless or faulty selection 
assignment, orientation, upgrading, 
and promotion 

Another technique of assignment 
and orientation also embraces certain 
aspects of communications 

After our own personnel depart 
ment has screened and selected the 





. Profits are regarded as a 
measure of the group's progress 
toward these goals 


most promising applicant for a job 
vacancy, the foreman concerned is 
given the opportunity to accept or re 
ject the man selected. When a final 
selection has been agreed upon, a 
date is made for the foreman to visit 
the home of the new employee during 
off-duty hours 

The foreman takes with him the 
employes booklet and other pertinent 
printed and illustrated material and 
explains fully to the new employee 
and particularly to his wife, all mat 
ters of company personnel polic y, job 
requirements, incentive pay proce 
dures, group insurance, medical serv 
ice, vacations, and any other matters 
that will be of interest and impor 
tance to the new employee and his 
family. Such a meeting on the home 
grounds establishes a personal ind 
sympathetic understanding 

Incentive compensation also offers 
one of the most fruitful fields for 
building a sound and equitable foun 
dation for good human relation: 

At ‘Texas Foundries we have dé 
veloped a novel type of incentive 
compensation for production man 
agement people which we call the 
“Cost Reduction Incentive Plan It 
has worked so well for us that for 
each of the past two years we have 
been able to attribute to it savings 
in operating costs running well up 
into six heures 

Here is the way it works. At the 
beginning of the year an operating 
budget is prepared for eac h cost cen 
ter, with fixed and variable allow 
ances determined by volume of work 
Thus is established a standard or 
“par” for performance 


Each week a fle xible budget report 








“Tom Girdler said: "! try to be 
fair. | try to be sure | have been 
fair, Then I'm damn tough.’ "’ 


with an itemized statement of allow 
able and of actual costs is furnished to 
the foreman, supervisor, and depart 
ment head responsible for the opera 
tion of each cost center 

The percentage of saving in actual 
costs shown by this flexible budget is 
used to determine half of the incen 
tive bonus paid at the end of each 
quartet! The other hall is deter 
mined by the percentage of savings 
for the combined operations of all 
cost centers to make up a plant total 

Thus, if the coreroom cost center 
showed a saving of 10 per cent and 
the combined total plant savings were 
8 per cent, the coreroom foreman 
would receive a cost reduction bonus 
of 18 per cent of his quarterly salary 

If any cost center fails to show a 
cost reduction, no quarterly bonus is 
paid to the management stafl pe opk 
concerned and if there is no cost re 
duction for the total plant, no bonus 
‘ it all ave paid for that particular 
qu arteg 

During 1955 the incentive bonuses 
paid under this plan amounted to an 
average of 19.96 per cent of the an 
nual salaries of the participants and 
for 1954 this percentage figure was 
| per ce nt 
We feel that both the cor pany and 
the management staff people con 
cerned profited greatly from the plan 
both in dollars and cents and in im 


proved human relations 


This article is excerpted from a 
heech hy ¢ ( Chamber fire ide ni 
Texas Foundries, Inc., at the Alumni 
Dinner of the Amer ani Foundrs 
mer Society annual convention last 


Ma in Hi iuston, Tex 
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Casting High Quality Magnesium 


B Sand casting practices for mag- 
nesium are similar to those for other 
metals, But there are differences and 
unusual features, and in explaining 
these it may seem magnesium alloys 
have limited castability, On the con- 
trary, in no metal have commercial 
castings of greater complexity been 


a new look at every phase of production 


and testing for better 


magnesium foundry practice 


cast to higher quality standards 
than in magnesium alloys. The tre- 
mendous program of improving the 
performance of military aircraft 
over the past ten years has made 
use of the excellent castability of 
the ultra-light magnesium alloys to 
stringent quality standards. 
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To help achieve the high quality 
standards that have been demanded 
in magnesium castings for aircraft 
use, a great deal of attention has 
been paid to the sand. Synthetic 
sands are used almost universally for 
magnesium castings for aircraft pur- 
poses. These sands are tailor-made 


to suit the specific characteristics of 
magnesium metal. 

Grain Fineness, One of the most 
striking differences between the 
sands used for magnesium and those 
most commonly used for other metals 
is the fineness of the sand. Sands for 
magnesium are relatively coarse 
The basic material is washed silica 
having an AFS fineness number of 
about 60. A somewhat rougher sur- 
face finish is produced by this sand 
than would be achieved if a finer 
base sand were used. Naturally, 
there are reasons for this sacrifice 
in surface smoothness, which does, 
after all, have a certain sales appeal 
Coarse sands are selected for mag- 
nesium in order to achieve maximum 
permeability 
High Permeability Sand Desirable 

Sands possessing high permeabil- 
ity are desirable in casting magne- 
sium alloys for two reasons 

1. The low specific gravity of 
magnesium allows gases generated in 
the mold material to be forced into 
the liquid metal, unless such gases 
can cs ape freely by trave lling 
through the mold material into the 
venting system of the mold 

2. The passage of mold gases 
through the walls of a magnesium 
casting while they are still liquid 
results in casting defects 

Some metals are relatively unre- 
active with mold gases, which can 
therefore pass through the liquid 
metal wall and leave no trace of 
their passage. Not so, magnesium 
alloys, which react with mold gases 
to form non-metallic films. The pas- 
sage of mold gases through the wall 
of a magnesium casting will usually 
result in leaving films of reaction 
product entrapped in the casting, 
forming discontinuities in the metal- 
lic structure which may impair both 
the load-carrying capacity and the 
pressure-tightness of the part 

It is not stated that fine sands 
cannot be used in casting magne- 
sium or that they have never been 
used. Their use results in more diffi- 
culty with blow-type defects, and 
except where excellent surface fin- 
ish has been at a premium, found- 
rymen have generally compromised 
on a grain fineness around 60. 

Binders, The clay-water system 
has been the basic binder system 
used universally for magnesium 
molding sands—as indeed it has been 
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for most other metals since the be- 
ginnings of the foundry industry. In 
the synthetic molding sands that are 
used with magnesium, bentonite is 
added to the raw washed silica 
When the sand is then tempered 
with water, a bond develops, provid- 
ing a proper degree of 
strength and hot strength. Either 
western bentonite or southern ben- 


green 


tonite can be used, or a combination 
of the two 

Western bentonite and southern 
bentonite can be combined in differ- 
ent proportions to vary the flowa- 
bility, 
strength 


green strength, and _ hot 


properties of the sand. 
Usually, about 4 per cent total clay 
is used in the new sand. Each time 
the sand is re-tempered after use, a 
further addition is made, but of 
course this addition is partially to 
compensate for quantities of core 
sand that get mixed with the mold- 
ing sand at shakeout and require 
clay for bonding 

The equipment and technique 
used in conditioning molding sand 
are as important as the quantities 
and types of binder used. Thorough 
mixing of the sand with its binder is 
required, and beyond meré -mixing, 
a mulling action, in which the mix- 
ing takes plac 2 under a COMPressive 
force, is desirable. Both dry-mulling 


(i.c., before liquid additives are 


added) and wet mulling are a part 
of the procedure necessary to keep 
the molding sand in top condition 

Screening of the sand to remove 
foreign materials is practiced. A cer- 
tain amount of good sand in the 
form of lumps is rejected at this 
stage of the reconditioning, because 
it is considered desirable to replace 
the sand heap gradually by rejec- 
tion of some old sand and replace- 
ment by new, so that build-up of 
fines and foreign materials in the 
sand will not become objectionably 
high. Acration of the sand is another 
important stage of its reconditioning 
between cach use; in this step the 
sand is mechanically “fluffed up” 
after having undergone the com- 
pressive action of the mulling opera- 
tion. 

Other materials besides clay are 
sometimes added to the molding 
sand. Wood flour is sometimes added 
to the sand if scabbing or buckles 
become a problem, Cereal additions 
can also be made to influence the 


green strength. “Negative binders” 
such as kerosene or light petroleum 
oil can be added to improve flowabil- 
itv, usually at a sacrifice in strength 
of the sand 

In addition to the amounts and 
types of binders used and _ the 
mechanics of their addition to the 
sand, another factor importantly 
affecting the properties of the sand 
is its temperature. It is desirable to 
keep the sand as cold as practical, 
and limit the range of temperatures 
at which it is used, to avoid excessive 
variations in the properties of the 
sand supplied to the molder 

One of the 


magnesium casting technology in re- 


major advances in 


cent years has been the development 
of superior binders for core sands 
The development of good binders 
for core sands has been a difficult 
problem for magnesium because so 
many properties are needed in com- 
bination in the same sand. These 
include 

81. High green strength is desir- 
able, so that dimensionally accurate 
cores can be made Low green 
strength may result in sagging or 
distortion of the core before it is 
bake d 

82 High flowability is desired so 
that smoother, firmer-rammed cores 
are readily made and mechanical 
aids such as core blowing machines 
can be employed 

8%. High baked strengths are de 
sired sO that complex fragile cores 
can be handled readily without ex 
cessive breakage 

8 4. High collapsibility, under the 
influence of the heat imparted to the 
sand by the solidifying casting, is 
needed 

85 A baking temperature low 
enough so that inhibitors incorpo 
rated in the sand mix will not be 
lost in the baking process is desir 
able 

86. Reclaimability of the sand is 
desirable 

Obviously, it is not possible to en 
joy a maximum in all of these various 
High 


green strength and flowability are to 


properties at the same time 


a degree mutually exclusive. Simi 
larly, high baked strength and high 
collapsibility are hard to achieve 
simultaneously, Compromises are 
necessary 

The development of urea-formal- 


dehyde binders has been an out- 





standing advance toward solving this 
problem. The best core sand mixes 
for magnesium are based on_ this 
binder for dry strength, plus cereal 
green 


binders tor the desired 


strength. Mixtures are in use that 
have sufficient green strength to pro 
duce dimensionally accurate cores 
for most shapes, yet have sufhcient 
flowability to be readily used in core 
blowing machines. These cores de 
velop adequat baked strength for 
convenient handling, vet have out 
standing collapsibility Their good 
collapsibility is important because 
magnesium alloys have a low heat 
content, and therefore the cores are 
not subjected to severe thermal con 
ditions in the solidification of the 


casting 


If the cores were to retain too 
much strength, they would subject 
the solidifying casting to excessive 
restraint, leading to hot-cracking of 
the casting, or to mechanica) break 
age of castings in the knock-out 
operation The use of urea-for 
maldehyde binders also permits a 
low baking temperature, retaining 
inhibitors in the core which would 
baking 


be burned off at higher 


tempt ratures 


Oil binders are suitable for core 
flor magnesium practice in a num 
ber of respects but have pooret col 
lapsibility than the urea formalde 
hyde type This results in greater 
difficulty in knocking out the core 
! well as 


n intricately cored parts, a 
greater hot-cracking tendency. Most 


oil binders also require a_ higher 
baking temperature to fully develop 


their baked strength 


Cereal bindet ire used to some 
extent because cereal bonded core 
sand can be reclaimed and re used 
at considerable economy Unlike 
urea-formaldehyde or the oil binder 
cereal retains its bonding capacity 
through repeated baking cycles, and 
cereal inds can therefore be re 
used b impli crushing and adding 
minor quantities of binder and in 
hibitors to replace those burned out 
of th and surfaces in contact with 
Ihe cereal sands, how 
poore! flowability than 
the oil or urea-formaldehyde mix 


the « tin 
ever, have 
ture and lend themselves les 
readily to blowing. The also have 
poor collap ibility compared with 
the urea-formaldehyde bonded sands 


. 39 


July 1955 


















H. bk. kitaon 
Isst hd) Supt 
dD; i Chem ai ¢ 





Skin drying a cheek mold, Cast mag 
nesium flasks are rigid and accurate 


without excessive weight 





Blowing cores for aircraft wheel 


Mold for a large casting is partially 


cored with first cheek in place 
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Checking cores with cast magnesium 
gauge before placing cheek. 


Newative binders are also used to 
some extent in core sands, Light oils 
and special, proprietary mold-re- 
lease agents are sometimes added to 
the sands to increase flowability o1 
reduce stickiness, but usually a loss 
of green strength accompanies the 
use of such modifiers of the mechani- 
cal properties of the sand. 


Inhibitors. Probably the most 
fundamental difference between 
sands for magnesium and sands for 
other commercial casting metals is 
the use of inhibitors. Inhibitors are 
added to magnesium sands to con- 
trol chemical reaction between the 
metal and the mold atmosphere, and 
between the metal and the mold ma- 
terial. Liquid magnesium has a 
strong affinity for oxygen and will 
decompose water, silica, or clay 
the three basic components of a mold 
to get it. Inhibitors are added to 
the sand to control such reactions, 
Inhibitors control these oxidation 
reactions by reacting themselves 
with the metal to form protective 
films. Very effective inhibitors are 
in use, and the problem of “burn- 
ing” is very much under control. It 
is probable that if there are limita- 
tions on the size of castings that it 
is practical to pour of magnesium 
alloys, these limitations are based 
purely on the mechanical aspects of 
constructing large enough molds 
and handling large enough volumes 
of metal, No metallurgical problems 
are known that place an upper limit 
on the size of casting that can be 
made, and the problem of reaction 
between the metal and the molding 


sand has not produced such a limit. 

The inhibitors most commonly 
used for molding sands are sulphur, 
boric acid, certain glycols, and cer- 
tain volatile and non-volatile fluor- 
ides. The same inhibitors are used 
for core sands with the exception of 
the glycols, which would be largely 
decomposed at the necessary baking 
temperatures, For that matter, much 
of the sulphur that is used as a core 
sand inhibitor is lost in baking, but 
since the moisture is driven off in 
the baking of a core, less total 
inhibitor content suffices with cores 
than is required in green molds, 

The sulphur in the sand mixture 
is probably the most effective in- 
hibitor during the mold filling stage, 
and its primary action is probably 
to prevent reaction between the 
metal and the mold atmosphere. To 
supplement this action, the mold is 
generally purged by flushing it with 
sulphur dioxide gas. The other in- 
hibitors probably reach their maxi- 
mum effectiveness later in the 
casting process and must retain their 
effectiveness until the casting is cold 
enough so that reaction between the 
metal and mold will no longer be 
able to start. 


Tempering Agents. In addition 
to the base sand, the binders, and 
the inhibitors, the remaining ingre- 
dient of foundry sands is the tem- 
pering agents. Usually, the sand is 
tempered, or adjusted to the proper 
molding consistency, with water. In 
the case of molding sand, the 
amount of water added will have to 
be varied with the temperature of 
the sand, The characteristics of the 
binders are to a considerable extent 
temperature-dependent, and a_ hot 
sand will usually require a greater 
water content to have sufficient 
deformation to be ideally moldable. 
Then, too, a hot sand will lose 
moisture by evaporation at a greater 
rate, and this factor will indicate the 
use of a larger amount of tempering 
water, 

Another tempering agent much 
used in sands for magnesium is gly- 
col, used in place of a part of the 
tempering water. This practice re- 
sults in less tendency of the sand to 
dry out in the period between tem- 
pering and use, and therefore results 
in a more uniformly moldable sand 
being delivered to the molder, The 
glycol also has considerable value, 
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in combination with boric acid, as an 
inhibitor. 

Corebaking. The same corebaking 
methods and equipment that are 
used for cores for other metals are 
used for cores for magnesium found- 
ry practice. Gas or oil-fired ovens, 
either batch-type or continuous- 
type, are most common. The urea- 
formaldehyde binders that are so 
valuable for magnesium cores for 
other reasons lend themselves well 
to dielectric coremaking, which is 
gaining considerable usage in mag- 
nesium foundries. 


Molding and Coremaking 

Molding and coremaking practices 
for magnesium differ relatively lit- 
tle from corresponding practices for 
other metals. Perhaps the greatest 
differences have to do with dimen- 
sional control, Most applications of 
magnesium castings have attempted 
to take advantage of the light weight 
of the material. This has resulted in 
relatively thin-walled designs and a 
demand for close dimensional tol- 
erances 

Dimensional accuracy is attained 
by using accurate equipment care- 
fully. One practice that has pro- 
moted dimensional accuracy of mag- 
nesium castings has been the use of 
good flask equipment. To give a 
mold of best accuracy, the flask used 





should be accurate and rigid and 
should retain its trueness through 
the repeated and heavy abuse of 
shaking out the casting. Many mag- 
nesium foundries have found cast 
magnesium flasks to be an excellent 
solution to this problem. By use of 


cast magnesium, a rigid, accurate 
flask is obtained without an exces- 
sive weight penalty. 

Extensive gauging has also been a 
part of the procedure for achieving 
accuracy. Core sizing and setting 
fixtures and checking gauges are 
much in evidence in any quality 
magnesium foundry. Here again cast 
magnesium is found to be an excel- 
lent material for such a thing as a 
gauge, which must retain accurate 
dimensions, but must also be han- 
dled frequently and therefore needs 
to be of light weight 

As to methods of mold and core 
making, there is little difference 
between the practices for magnesium 
and those for other metals. All kinds 
of molding machines have been used 
for molding for magnesium jolt 
nae hine 5, sque e7e Mac hines, slings Ts 
core blowers—and with all com 
binations of strip and roll-over fea 
tures. Fundamentally, a magnesium 
foundry is as adaptable to mechani- 
zation as any other metal, given 
comparable quantities to produce 


and comparable simplicity of design 


Transferring magnesium alloy from 1500-2000-lb pre-melting units, where 
composition has been obtained, to crucibles for refining and pouring. 























A key operation in any foundry is 
the preparation of the metal and the 
delivery of it to the mold. Careful 
melting room control is particularly 
important in a magnesium alloy 
foundry. One of the most basic cost 
disadvantages that magnesium cast- 
ing alloys have in relation to other 
metals lies in the melt losses that are 
sustained. Molten magnesium oxi- 
dizes readily in contact with the 
atmosphere and must be protected 
to prevent loss by conversion to the 
oxide. 

Fluxes Cover Exposed Surface 

Commercially this is done today 
with fluxes which cover exposed 
metal surfaces and protect them 
from contact with the atmosphere 
Such protection is never complete, 
and some burning is almost inevita- 
ble, especially during melt down 
The resulting oxides are removed 
from the melt by combination with 
the melting and refining fluxes 
Additional quantities of metals are 
lost by mechanical entrapment in the 
resulting sludges 

In a quality magnesium foundry 
the average poured metal ratio fre 
quently runs about 4:1. In addition, 
it is necessary to leave a generous 
heel of metal in the pouring crucible 
to avoid flux contamination. When 
scrap losses are considered, often as 


much as six pounds of metal must 


be melted for every pound of metal 
that is shipped in the form of good 
castings. The removal of the gener- 
ous risers and gates that are common 
in magnesium casting practice gen- 
erates a considerable quantity of 
fines that vary in recoverability in- 
versely with their fineness. All of 
these factors result in a metal loss 
approximating 20-25 per cent in a 
quality magnesium foundry. Thus, 
for every 100 pounds of castings 
sold, about 120 to 125 pounds of 
raw metal must be bought and in- 
troduced into the metal system, The 
economic importance of good melt 
ing room control is readily apparent 

To achieve highest casting qual 
ity, however, no short-cuts can be 
tolerated, as casting quality is very 
sensitive to the quality of the metal 
poured into the mold. There are four 
principal quality requisites of a 
properly prepared magnesium melt 
a) low dissolved gas content, (b 
freedom from oxides, (c) freedom 
from entrained flux, and (d) tend- 
ency toward fine grain on solidifica 
tion. The following discussion of 
melting practice will indicate how 
each of these requisites is achieved 

In general, there are two families 
of magnesium casting alloys of com 
mercial importance--the Mg-Al-Zn 
family, and the zirconium ¢ ontaining 


family. These two families of alloys 


Degassing the alloy in the crucible by chlorination reduces microporosity and 
is the most effective practical method of flux refining. 





are handled differently and therefor 


must be discussed entirely separate ly 


Mg-Al-Zn Alloys. These alloys are 
generally pre-melted in large mass 
melting furnaces of about 1500 to 
2000-Ib. capacity The metal is 
brought to composition in these pre 
melting units and then transferred 
to smaller crucibles for refining and 
pouring 

Melting in the mass pre-melters is 
done under the protection of a fluid 
flux that retains its fluidity and cov 
ering power throughout the melting 
cycle. This flux is designed for 
maximum protection during melt 
down and holding, but does not 
thicken up and therefore tends to 
be carried over with the metal when 
metal is poured from the container 

In the refining crucible the flux 
used is quite fluid when first thrown 
on the metal and allowed to melt 
Thus it promptly forms a good pro 
tective covering of the exposed melt 


surlace then thickens forming 


crust, a it remains ¢ posed to the 
atmosphere at high temperature 
When the time comes to pour the 
metal, the flux covering consists of 
a crust of solids which can be 
skimmed back and prevented trom 
becoming a part of the metal stream 
During the pouring operation itself 
the metal is protected by dusting 
with agents that form only a thin 
protective film on the exposed metal 
surfaces, until the metal reaches the 
protective atmosphere generated in 
the mold by the inhibitors present in 
the mold material 

When the metal is transferred 
from the ma pre melters to the re 
fining crucible the first operation 
is the cleansing of the metal of an 
oxides that may have formed in the 
melt-down and transtes operation 
his may be accomplished by stir 
ring in a quantity of flux——usualls 
about | per cent of the weight of the 
melt. This refining flux combine 
with oxides forming a heavy sludge 
that separates trom the melt 

This cleansing step can be omit 
ted if the metal is degassed b 
bubbling a vigorou stream ot 
chlorine gas through the melt in the 
temperature range of 1320-1400 1 
This removes dissolved hydrogen 
gas from the melt. thereby greath 
reducing the tendency toward micro 
porosity in the resulting casting 


Chlorination also causes formation of 





a quantity of magnesium chloride, 
and the stirring of this flux through 
the melt. This results in a very 
thorough cleansing of oxides from 
the metal, more effective than any 
other practical method of flux refin 
ing 

It is important to conduct the 
chlorination in the proper tempera 
ture range. Below about 1520 F, the 
MeCl, formed wiil be in the solid 
state, and will not protect the melt 
from oxiding rapidly under the agi 
tation produced by the chlorimation 
Above 1400 F, excessive quantities 
of MeCle are tormed 

After the chlorination or thux re 
fining operation, the melt is grain 
refined, This may be done by either 
uperheating or carbon moculation 
The superheating method consists of 
heatins the melt to a temperature 
ipproximating 1650 | ind holding 
it that approximate temperature for 


in interval, When the metal is sub 


sequentl cooled rapidly to the 
pouring tomperature ind poured 
the resulting casting possesses a 
refined gram-structure which en 
hances its properti ind improves 


its response to heat treatment 

Ay ilternate method of eran re 
hinement consists of moculating the 
melt with a carbon-containing ma 
te il at about 1450 F. Several car 
hon-containing materials have been 
used, including lamp black, calcium 
carbide, carbon tetrachloride, and 
variou halogenated hydrocarbons 
Carbon treatment is not consistently 
etlective if carried out at tempera 
tures much below 1400 F. There is 
i danger ol over-treatment ind 

iun-coarsening if a thermal uper 
heat 1 Uperinpe d on a carbon 
noculation 

Following grain refining, the melt 

emoved trom the furnace and 


taken to a pouring station Here the 


flux covering is removed the melt 
cooled to the proper pouring 
temperature, and the metal | poured 


nder the protection ol dusting 
ents as described abo 
The melting flux used contain 
MeCl, and are hygroscopic. It is 
tal to keep them out of the casting 
entrapped fluxe produce blooms 
by absorption of moisture, and create 
n electrolytic cell which consumes 
the magnesium in the vicinity of the 
nclusion They also lead to mois 


ture pick-up on melting tools such 


july 1955 * 41 





as skimmers and ladles, making it 
highly necessary to preheat such 
tools carefully before they are dipped 
into the melt. Diligence in following 
prescribed procedures is the price 
that must be paid to avoid these 


hazards 


Zr-Containing Alloys. There are 
many similarities and some impor- 
tant differences in the preparation of 
the Zr-containing alloys. These al- 
loys may be premelted in mass 
melting equipment, similar to the 
Mg-Al-Zn alloys, using either scrap 
metal or new metal charge. However, 
they are generally brought to final 
composition in the refining crucibles 
from which the metal is poured into 
the castings 

No degassing or grain-refining 
treatments are reuired with the 
zirconium-containing alloys, since 
zirconium is a powerful grain- 
refiner and also combines with hy- 
drogen to form insoluble compounds, 
However, a flux refining operation is 
very important with these alloys 
since they oxidize more freely than 
the Mg-Al-Zn alloys and are there- 
fore more difficult to protect from 
burning 

Most of the commercial Zr-bear- 
ing alloys also contain rare earth 
metals as a major alloying ingredi- 
ent. The fluxes used to melt and 
refine rare earth-containing alloys 
should be free of MgClo, since 
it combines with the rare earth 
metals to form rare-earth metal 
chlorides, resulting in loss of rare 
earths from the melt, Fluxes that 
do not contain MgCl, do not thicken 
up as rapidly on exposure to heat 
as do those used for Mg-Al-Zn 
melting practice, Therefore, avoid- 
ing flux inclusions in rare-earth 
metal castings reuires greater care 
and attention than is required in the 


Mg-Al-Zn alloys 


Gates and Risers Elaborate 


Gating and risering for magne- 
sium casting is more elaborate than 
for most other commercial casting 
alloys. As 


poured metal ratio of about 4:1 is 


mentioned earlier, a 


typical for quality magnesium work 
The following discussion will clarify 
some of the reasons for the relatively 
complex gating and risering systems 
used for magnesium. 


Gating. It is important in casting 
any metal to deliver clean metal 





to the mold cavity and avoid en- 
trapping dross in the casting. The 
chemical activity of magnesium im- 
parts to it a high drossing tendency. 
Turbulent flow in the gating system 
will result in formation of a dross 
consisting of skins of oxide mixed 
with bubbles of mold gases, Consid- 
erable care is required to avoid 
generating excessive dross in the 
gating and prevent it from enter- 
ing the casting. 

One feature of the gating of mag- 
nesium castings is that top pouring 
is ruled out. Dross is formed and 
trapped in the casting if the metal 
tumbles in from above. Bottom fill- 
ing of the casting cavity is neces- 
sary. The metal usually is brought 
to the lowest level of the casting by 
means of a down sprue, The metal 
is then filtered by passing it through 
a screening arrangement before it is 
introduced into the bottom of the 
casting cavity. This filtering action 
removes any dross that formed in 
the sprue and pouring cup, and en- 
sures that clean metal will flow into 
the casting cavity. 

Another feature of magnesium 
gating systems is the use of numer- 
ous, well-distributed ingates, Exces- 
sive flow through a single ingate is 
avoided, and an attempt is made to 
avoid travelling the metal that en- 
ters an ingate too far before it 
reaches its final resting place in the 
casting. The low heat content of 
magnesium causes it to lose its heat 
and set-up rapidly, making it inad 
visable to try to travel the metal too 
far, then expect it to fill out intri 
cate passages completely A common 
practice is to employ a ring runner 
entirely around the base of a cast- 
ing, with numerous gates and some- 
times a continuous gate around the 
periphery of the part 

While bottom filling of the casting 
is necessary to avoid dross inclu- 
sions, it is desirable to fill risers 
directly from the gating system 
without flowing the riser metal 
through the casting cavity. If hot 
metal is introduced directly into 
the riser, it can feed the casting 
more eflectively during  solidifica- 
tion. Therefore, it is common to 
make provision for hot-shotting 
risers, and these provisions often add 
to the complexity of the gating 
system, 

Another feature characteristic of 
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All castings are bottom gated; magnesium is strained through screens. 


magnesium gating practice is the use 
of large, numerous risers. Solidifica- 
tion of a magnesium casting is 
rapid, due to the low heat content 
of the metal. One does not have a 
long solidification period to work 
with, in which to set up desired 
thermal gradients from the risers to 
the cooler portions of the casting. If 
the risers are to perform their func- 
tion as heat reservoirs and set up 
the desired thermal conditions, they 
must do so fast. Therefore, they are 
larger and more closely spaced in 
magnesium practice than with many 
other commercial casting alloys. 
Still another characteristic feature 
of magnesium gating practice is the 
generous use of chills to aid in estab- 
lishing desired solidification patterns 
Chills are a very valuable tool to 
the founder of magnesium castings, 
particularly in intricate castings 
possessing extreme section thickness 


contrasts in their design. 


After the Shakeout 


In a quality magnesium foundry, 
scrap losses normally range from 15 
to 20 per cent of all castings pro- 
duced, The first objective in the 


processing of magnesium castings 
then, is to give them a critical in 
spection for flaws as soon as possible 
so that if any feature of the casting 
practice 1S leading tO excessive 
scrap the cause can be located and 
corrected before excessive scrap ha 
been produced 

As soon as the molding sand ha 
been shaken from the castings and 
the internal cores have bee n know ked 
out, the castings are given a sand 
blasting operation to remove any 
adhering sand particles. The cast 
ings are then taken to the band 
saws, where many of the gates and 
risers are removed. Magnesium al 
loys are very freely machineable, and 
standard metal-cutting bandsaws art 
useful in cutting through very heavy 
magnesium alloy sections. 

While the castings are still in the 
band saw area, they are given a 
“hot” inspection. This is necessarily 
not exhaustive, and normally only 
the more obvious or prominent di 
fects are uncovered here. Yet often 
such an early inspection pays off 
when it uncovers an indentation in 
the casting due to a damaged pat- 


tern, or a shinkage defect due to an 





























inadvertently omitted chill or riser, 
and has the trouble corrected before 
too many rejects have been pro- 
duced 

Not all of the risers are removed 
by band sawing. A goodly number 
are more readily removed by ma- 
chine cleaning operations. ‘Turret 
lathes, vertical boring mills, and hub 
mills are useful in removing risers 
and riser pads, especially from sym- 
metric ally-shaped castings 

As soon as all the risers that would 
obstruct thorough examination have 
been removed, the castings are pre- 
pared for their first critical inspec- 
tion, the “rough” inspection. The 
preparation consists of dipping the 
casting in a dilute sulphuric acid 
solution to etch off about 0.002 in 
of surface metal; this is followed by 
a rinse in cold water, and then by a 
“chrome pi kle”’ dip After the 
chrome pickle, the casting is again 
rinsed in cold water followed by a 
hot water rinse. When the castings 
have dried following this hot water 
rinse, they are ready for rough 
inspection 

The acid etch serves to open up 
any fine cracks or seams, while the 
chrome pickle serves to produce col- 
oration effects that improve the visi- 
bility of fine defects that may be 
present 


Rough inspection is carried out 


Removing the riser from a wheel 
casting with a boring mill. 


under ample lighting conditions, and 
the castings are carefully examined 
for the presence of any condition, 
dimensional or metallurgical, that 
would impair the serviceability of the 
part For dimensional checking, dial 
calipers and simple gauges are pro 
vided, but more elaborate dimen 
sional checking devices are em 
ployed at a later stage of processing 

Following the rough inspection, a 
great many other quality checks re- 
main to be made, and there are a 
number of other important steps in 
the physical processing of the part 
The exact seq ue nice ol the “ ope ra 
tions is not critical 

A great deal of casting-cleaning 
work is done on magnesium aircralt 
castings to improve their surface 
finish. Fins, mismatches, irregulari- 
ties due to chill marks, and exces 
sive surface roughness are removed 
by various means. These means in 
clude rotary filing, grinding, chip 
ping, and buffing 

It is extremely important that 
attention be given to the disposition 
of the fines generated in these ope! 
ations. The “coarser fines” such as 
those generated by chipping and 
filing, along with chips generated in 
machine ch aning Operations prese nt 
no particular hazard. Fires originat 
ing in the generating of these ma 


terials are practically unknown in 


Magnesium may be as-cast, as-cast and aged, heat treated, or heat treated 
and aged. Electric, recirculating-type oven has close control 





dusts produced by grinding and butt 


and attention 


injurious to the 


Well designed 


ledges and irregularities 


mulations of dust can be 


accumulations 


supplied in iious conditions includ 





ire overheated, fusion of the eutectic 
phase will occur, resulting in damage 
to the casting in the form of fusion 
voids Hlowevet to achieve most com 
piete solution of the eutectr phrase 
the temperature must be held very 
close to this upper limit above whi h 


cdamace can mc Ver ‘ iretul 


chech ire made to keep the olution 


treating furnaces operatin nsucha 
iv that all parts of the furnace will 
be maintained within Foot the 
uninal te riper ature 
Special furnace atmospheres are 
ilso a requisite Sulphur dioxide is 
introduced into the furnace at such 
i rate as to maintain a concentra 
tion of about 0 per cent. Purpose 
of the SOs is to prevent ignition of 
the castings in the furnace by main 
taining a protective atmosphere 
Aging of castings 1s conducted at 
much lowes temperatures, depending 


on the alloy, from 400 F to 600 I 


Sulphur dioxide atmo phere ive not 
necessary at these ty miper tures and 
te iiper ature control is not so crithe al 
it the aging temperature 


Another phase of processing is 


linipre mation lo insure pressure 
tighitre oft ani part castings 
vhuich eep or sweat on pressure 
testing, but do not contain blow 
hole or other imilar detect are 


ubjected to an inpregnation, There 
ive a number of recognized inpreg 
nants and several recognized meth 
ods of ippl ing them 


Straightening of castings is rec 


muzed A a normal processing 
operation Usuall traightening is 
dom hot by applying pressure 


vhile holding the casting in a fix 
ture 1 he proper stre relieving 
treatment for the alloy involved is 
ipplied following the straightening 
Operation 

Salvage operations that are em 


ployed on magnesium castings in 


clude weld-repairing and peening 
Neither j permitted in highly 
tre ed areas ol the casting permis 
ibple area iff ae ignated by the 
customet Onl certain I pe of 
defects may be weld repaired, name 


those the full extent of which 


can he Clear! determined ich aS A 
dirt hole or blow hole. In all cases 
tl defective material completely 


tooled out of the affected area. Weld 
metal is deposited hy the inert-was 


elded arc-welding proce using a 
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tungsten electrode and helium or 
argon gas as the inert atmosphere. 

The final processing operation, 
other than further inspection steps 
to be discussed, consists in prepar- 
ing the casting for shipment. This 
consists of a final touch-up of rough 
areas missed in previous cleaning 
operations followed by a sand blast 
or shot blast to reduce highlights 
produced by rotary filing and grind- 
ing operations. This is followed by 
a final acid pickle and chrome pickle 
treatment, for protec tion of the part 
from atmospheric corrosion until it 
has received the proper permanent 
protective treatments after machin- 
ing by the customer. 

Numerous special inspection steps 
are taken to insure the high quality 
and close dimensional control of 
magnesium castings. The following 
are the more important 

B Radiography is valuable as a 
nondestructive test to check the in- 
ternal soundness of magnesium cast- 
ings. Use of it varies from examining 
100 per cent of the area of all cast- 
ings on a job to use on a spot check 
basis as a control measure, 

8 Another sensitive nondestructive 
quality check is the use of fluores- 
cent penetrants, in conjunction with 
ultra-violet light, to determine the 
presence of fine cracks, seams, or 
porosity extending to the surface, 

BA useful destructive quality 
examination, 


check is fracture 


Fixture examining for dimensional accuracy. 





Microporosity normally is discovered 
by radiography, a nondestructive 
test, but radiography is sometimes 
not sensitive enough to reveal this 
defect when it occurs in extremely 
heavy sections or in junctions of a 
number of walls. Fracture of a heat- 
treated casting discloses 
porosity as an area of discoloration 


micro- 


on the fracture. 

BA much used check for dimen- 
sional accuracy is fixture examina- 
tion. The casting is placed in a spe- 
cial fixture equipped with slides and 
stops which are used to determine 
whether bosses, flanges, walls, etc., 
are in proper relation so that the 
casting will machine up properly. 
Usually, the fixture is also equipped 
with cutters that machine starting 
points into the casting, from which 
the customer begins his machining 
operations. 

Every casting is given a final 
visual inspection before shipment 

A well equipped and active con- 
trol laboratory is a feature of any 
quality magnesium foundry. A sys- 
tematic and consistent program for 
checking the proper functioning of 
many kinds of equipment and opera- 
tions is essential to maintaining 
high quality of the product. Among 
the checks that a well-planned con- 
trol laboratory makes may be the 
following: 

81. Chemical control of alloy 
composition 
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82. Determination of mechanical 
properties of test bars representing 
each melt and each heat treat batch. 

§ 4. Control of the chemical com- 
position and mechanical properties 
of the sand. 

8 4. Checking and reporting of the 
temperature control of heat treating 
and core baking equipment 

8 5. Checking and reporting of the 
accuracy of temperature measuring 
instruments in the melting rooms 
and at the pouring stations. 

86. Checking and reporting of 
metallurgical quality of the metal, 
by means of checks on grain size, gas 
content, flux contamination, and de- 
gree of solution heat treatment of 
castings. 

87. Checking on the dimensional 
characteristics of castings, patterns, 
and gauges by means of lay-out 
checks. 

88. Receiving inspection of mate- 
rials used in the process. 

89. Inspection of processing ma- 
terials such as pickle solutions, im- 
pregnating fluids, furnace atmos 
pheres, and the like. 

8 10. Caliper checking of melting 
crucibles and pots to determine 
whether they may remain safely in 
service, 

Regular and systematic checking 
of all of these phases of the opera- 
tion are vital in maintaining low 
scrap losses and high quality of the 
product 


Analyzing rapidly with direct-reading spectrometer. 








Metal Treaters Meet 


The 37th consecutive meeting of 
the Metal Treating Institute was held 
in Los Angeles, Calif., on May 9-11 
litanium was the subject presented 
by Harry 
Products Co., 
sessions on the first day of the meet- 


grenner, Olympic Screw 
during the technical 


ing. Another first-day speaker was 
Graham Hall, Armco Corp., whos 
subject was “Precipitation Harder 
ing of Stainles Steel.” 

Tuesday morning, May wa 
devoted to a tour of Douglas Aircraft 
Co.’s El Segundo plant. Speakers 
and subjects of Wednesday's session 
were: “Nickel Alloys as Used in Heat 
7 reatineg Furnaces @& Equipme 7 
Allen Niethammer, Pacific Metals 
Co., Ltd.: “The Sanford Proc ; 
John Franklin, Sanford Co.; and 
‘Heat Treating of Aluminun Mel 
Hall, Reynolds Metals Co. The afte: 
noons of the three days were devoted 


to local tours to points of interest 


Three-day Sand School 


Sand School for supervisory and 
technical personnel will be held in 
Detroit, August 15, 16, and 17, at th 
Detroit Engineering Society unde 
the sponsorship of the Harry W 
Dietert Co., Detroit. There will be no 
charge for attendance 

Sand school sessions will be pat 


terned on the theme that foundry cost 


is greatly affected by foundry sands 
Sand affects cost in two major ways 
|. The ease with which a core make 
or a molder can work a sand can be 


materially altered by compoundins 


an easy-to-work sand. 2. Casting 
quality can be improved and scrap 
loss can be reduced by proper sele« 


tion and control of sand 

Putting these two items into prac 
tice in a foundry will be detailed by 
tudying six distinct sand properties 
structural, green, air-set, dry, hot 
and retained. A detailed study will 
be made of each group of properties 

The proper s¢ lection of the bette: 
numerical values of each essential 
sand property will be given, and em 
phasis will be placed on the fact that 
when the essential properties ar 
carefully controlled at selected values 
the sand requires the least attention 
and is the most foolproof 

T he lec tures will be given b Vic 
tor M. Rowell, Harry W. Dietert Co 
Motion pictures and lantern slides 
will be used to illustrate the lectures 





® Insurance protection against losses 
is a management function too fre- 
quently minimized by pressure of 
production requirements and cost 
reduction, Discussion of this subject 
with others in the foundry industry 
indicates that too little is known and 
understood about the coverage pur- 
chased. This is also true about 
knowledge of insurance protection 
available. Strange as it might seem, 
those in the profession of selling in- 
surance have not done a creditable 
job insofar as foundries are con- 
cerned. 

It is imperative, that every found- 
ry have an insurance advisor, or 
consultant, who can fully and hon- 
estly develop an insurance program 


A. C. SINNETI 


to suit the requirements. The cost 
of an insurance program is not only 
that of the premiums but loss pre- 
ventative measures that can be 
taken also. These measures, such as 
a sprinkler system, have a great 
effect on the insurance rates and will 
more than be compensated for in the 
rate savings. There is also the sav- 
ings to be obtained from purchasing 
insurance coverage on a five-year 
annual pay basis when this method 
is applicable. 

Insurance companies and claim 
adjusters place great importance on 
the determination of whether a fire 
is “friendly” or “hostile.” This de- 
termination is the basis of whether 
you can collect for damages or not 
In general, a fire is not hostile if 
wholly confined to the place where 
it was intended to be. The question 
of degree of fire or temperature ap- 
parently is not considered. An over- 
heated piece of equipment such as 
a furnace or oven is not a hostile 
fire unless it goes out of its own 
confine and damages something 
other than itself. 

For example, if a melting furnace 
with a weakness in the refractory 


lining suddenly permits the molten 
metal to run out on the floor, there 
would be justifiable claim for what- 
ever damage was done, plus use and 
occupancy loss if such occurred, The 
fire was not contained where it was 
intended, 

To further illustrate, take the re- 
cent experience of a _ malleable 
foundry that had an annealing oven 
go out of control and melt the con- 
tents into a conglomerate mass. This 
oven was fired by gas and appar- 
ently was normal and under control 
throughout the cycle until approxi- 
mately two hours after a previous 
fireman had recorded temperatures 
that were normal—oven, 1750 F and 
1670 F; pots, 1620 F and 1575 F. 








Does Your INSURANCE Cover It? 


A $12,000 ACCIDENT TURNED ONE FOUNDRYMAN’'S 
THOUGHTS TO ADEQUATE COVERAGE 


The later fireman noticed tem- 
peratures as indicated by the py- 
rometer to be high, so he shut off 
the manual gas valve, opened the 
dampers, and opened the butterfly 
air valve to cool the oven. The only 
abnormal part of this operation was 
opening the dampers and continu- 
ing to blow in air at the rate of 600 
to 800 cfm through the burner with 
no fuel. Here’s what happened 

When the oven was opened, ex- 
amination disclosed that the packing 
material had reached a temperature 
high enough to become molten, run 
out of the pots, and fuse to the fire 
brick floor. Tests of the packing 
material are shown on page 46, A 
report on the sintering point shows 
that the first fusion occurred at 2200 
F, with 2840 F being the B sinter- 
ing point 

Upon examination of the refrac- 
tory walls and roof of the oven 

rated at 2600 F 
excessive temperature was observed 
The baffle erected about 8 feet in 
front of the burner is made from 


no evidence of 


regular fire brick and did not show 
any signs of excessive temperature. 
The thermocouple tubes in the pots 


on both front and back pots wer 
badly burned but the two oven tubes 
were normal. The tube in the top 
of the oven which controls the firing 
of the oven did not show signs of 
excessive temperatures and its us 
was continued in subsequent firing: 

All facts indicate that pots and 
contents did not burn from exces 
sive firing temperatures from the 
burner, Excessive temperatures were 
confined within the pots themselve 
burning the castings and fusing the 
pac king material, lo have the tem 
perature in the pots as indicated 
and to burn the castings and pots 
an exothermic reaction had to take 
place when the fireman opened the 
dampers and forced air through the 
burners 

Was this or was it not a fire 
Certainly $12,000 


pots and packing mate rial were de 


worth of castings 


stroved, However, under the insur 
ance interpretation of a friendly fire 
it was confined to where it belonged 
and payment for damage was denied 
by the insuror 

How can such an incident be pre 
vented from occurring again? The 


human element entered into the 


loss because someone did something 
unwisely and without instructions 
lo overcome such possibilities, there 
is a fuse tor excess temperature 
protection, This installation blocks 
off all sources of fuel and air when 
a predetermined maximum tempera 


ture 18 reac hed 


If ou've had an experience like the 
eptional incident jist deacribed 
there no record of it happening before 


please let Modem Ca fing know stant 
t kdit 


Incidents that can’t be foreseen or 


prevented can be covered by insur 


ince Compare your present cover- 


age with the Insurance Check List 





Conglomerate mass of castings and 
packing from 1750 F Furnace 
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(furnished by the writer’s insurance 
advisor) contained in this article, 
and determine further needs, 

Note in the first group that depre- 
ciation insurance is listed. This is 
relatively new and should be consid- 
ered, particularly by those foundries 
that are heavily depreciated, In this 
coverage, protection is provided for 
the difference between the appraisal 
insurable value and the replacement 
value, The 80 per cent co-insurance 
clause usually is included for rate 
reduction, Analyze your plant and 
picture the position you would be in 
if a disastrous fire largely destroyed 
your buildings and equipment. 
Would your recovery under present 
policies put you back in business, 
or would the recovery on insurable 
values, as most foundries have, be 


for approximately 50 per cent of 
requirements to rebuild? 

Check the cost of insurance for 
dishonesty, disappearance, and de- 
struction, as a blanket covering all 
employees as compared to specific 
individuals or positions. 

Product insurance is liable to be 
considered unnecessary. It is true 
that it may be one that you will 
never be required to collect from. 
However, the implied liability that 
can come home in case of casting 
failure is such that it should be re- 
quired insurance by management. 

The cost of business interruption 
in a machinery policy can be kept 
at a minimum if only motors and 
equipment whose failure would cause 
a shut-down are included in the 
policy. 


Properties of Annealing Pot Packing Material 





Sample No Description 


! Molten, ran out of pot 


2 Fused, outside of pot 


As used in packing 


Token from inside of 
cylindrical casting 
inside of pot 


Screen Analysis 
8.0 %On 4 mesh 
57.2 % 6 
M6% 12 
0.02% 20 


Pyrometric 
Cone No, 


10-11 2300-2400 
2 2075 


Approx. Temp., F 


badly bloated 


4 2129 


slightly bloated 


7-8 2210-2237 


Chemical Analysis 
Silica 
Iron & Aluminum Oxide 
Calcium Oxide 
Magnesium Oxide 
Loss on Ignition 








Fire and Extended Superior 
Form 


Direct Damage All Property 
Business Interruption 
Depreciation 

Of Premises Power 

Flood 

Molten Metal 

Railroad Cars 


Casualty 


Workmen's Compensation and Occu 
pational Diseoses 

Comprehensive Liability and Damage 
Direct Auto 
Non-Owner Auto 
Elevator 
Contractural 
Product 





Insurance Check List for Foundrymen 


Steam Boiler and Machinery 


Direct and Personal Injury 
Boiler and Unfired Pressure Vessels 
Machinery and Electrical Objects 
Direct Damage 
Business Interruption 


Marine and Miscellaneous 
Coverages 


Automobile 
Compensation 
Collision 
Medical 
Railroad and Motor Cargo 
Dishonesty, Disappearance, and De- 
struction 
Employee Fidelity 
Property Damage 
Forgery and Check Alteration 
Money and Securities 
Pattern Floater 
Owned on Premises 
Owned Off Premises 
Customers Legal Liability 
Accounts Receivable 
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Modernization Puts New Life in Old Cranes 


Rosert Rice / Manager, Engineered Crane Div. 
Whiting Corp., Harvey, Ill. 


® Many cranes in use today, even 
those 30 years old, are still giving 
good service. However, changes in 
plant layout and in type of load 
handled, plus normal wear on crane 
operating parts, may be seriously 
hampering full operating efficiency 

In some instances a new crane is 
the only answer, but in many cases 
cranes can be modernized economi- 
cally, appreciably increasing han- 
dling efficiency. Modernization makes 
the crane more efficient and more 
versatile and reduces crane mainte- 
nance costs 

New developments in crane con- 
trols, particularly the introduction of 
magnetic controls, make it possible 
to achieve greater flexibility in crane 
operation and greater precision in 
the spotting of loads. In addition, 
magnetic controls are much more 
compact, permitting additional im- 
provements such as the full vision 
cab which increases both speed and 
safety of crane handling. 

The installation of an auxiliary 
hoist of lighter capacity and higher 
speed than the main hoist may make 
it economical and practical to use 
the overhead traveling crane for 
loads which are now being moved 
through the plant on trucks or 
dollies. 

If the cab-type crane is used so 
seldom that a full-time operator is 
not on hand, the crane is probably 
not used for all of the jobs that it 
could perform efficiently. Time lost 
in locating a man who can operate 
the cab controls and sending him up 
into the cab can be eliminated and 


the crane usefulness increased many- 
fold by fitting the crane with pen- 
dant controls. 

Reduction of maintenance costs 
through crane modernization brings 
up the question of how high main- 
tenance costs should run. A general 
answer applicable to all classes of 
service is impossible. One company 
spent $10,831 on maintenance of on 
crane in a single year. Costs ap- 
proaching this figure certainly sug- 
gest that a new crane is the logical 
solution 

On the other hand, reports on 
cranes show that many with consid- 
erable service are doing a good job 
with maintenance costs of only a few 
hundred dollars per year. Obviously, 
the frequency of crane usage, the 
extent to which crane capacity is 
approached (or exceeded), the type 
of work handled, and the efficiency 
of the maintenance program all in- 
fluence crane maintenance costs 

If maintenance costs appear too 
high on the present crane, consider 
the following measures: 

Cranes in exceptionally hard serv- 
ice sometimes wear out cast iron 
drums in a year. A worn drum 
causes cable wear to increase. Costs 
of maintaining both drums and ca- 
bles can be reduced by substituting 
cast steel drums, heat-treated drums 
or heat-treated sleeves on existing 
cast iron drums. 

If crane maintenance costs are due 
to faulty electrical --lector systems, 
consider the installation of a new 
trolley or the use of trolley collector 


shoes which have carbon inserts 
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SIMPLE | 
MAKES THE FOUNDRY 
A BETTER PLACE TO WORK 


® Man is an outdoo creature 
He first moved indoors into 
aves. In thi trange nev 
environment he found dar] 
ness, bad air, dust, moisture 
Animal would have adapted 


to these conditions—but man 


et about to control them 
When man went to work in 


organized factories he re pe t 


ed his cave che Vhe 
factor dar} 
crowded 
inevitably 
environment 
Foundric 
tries have 
in impro 
conditions 
port umm 
information ¢ 
based in 
new enginecring 
published soon | 


an Found: It 











ENVIRONMENT IN THE FOUNDRY 


HYGIENE 


Man meets foundry 


@ For MANY YEARS foundries have 
not always been considered to be as 
pleasant places to work as, say, choc 
olate eclair factories. There have 
been a good many reasons for this 
idea, The two most important are 
(1) it is partly true, and (2) igno 
rance of the true facts and remedies 

The ignorance has been due in 
part to the misinformation of work 
ers who, surrounded by strange 
dusts, vapors and metals, have 
feared that these existed solely to 
bring about their speedy demise. 
Ignorance has resulted in the faulty 
diagnoses by physicians who have 


never been inside a foundry. There 
has been a general lack of informa 
tion on the subject of industrial 
health 

Sut in recent years foundry hy 
gienists and industrial physicians 
have caught up with the facts con 
cerning the subject 

The foundry does have factors 
which influence health, safety and 
comfort. When their causes and ef 
fects are understood, however, they 
can be dealt with as effectively as 
any other industrial condition 

Foundry processes are the source 


ol 


® Pusts, fumes 
Noise 

® Heat 

® Radiation 


These four elements are also part 


vases OI Vapol 5 


of the non-industrial environment 


But from whatever source they 


come, if man is exposed to them 
severely enough, his health, safety 
and comfort are affected. And please 
note: intensity and duration of ex 
posure are required in addition to 
the harmful potential to constitute 
an undesirable environment 

What materials and processes in 
influence 


foundry practice do 


The hazards and dangers of working in foundries are greatly exaggerated and all of them can be controlled. 














health, safety and comfort? And 
what are their characteristics? 

® Acrolein (acrylic aldehyde). Ihe 
gas is a result of thermal decomposi 
tion of core oil. It is considered a 
nuisance rather than a toxic mate 
rial because exposure to one part 
per million parts of air is intoler 
able for five minutes. Maximum 
allowable concentration is 0.5 parts 
per million. Control consists in local 
exhaust or air dilution by general 
ventilation. 

® Aluminum. Non-toxic 
danger is from fires and explosions 


Principal 


in dust-collecting systems. 


® Antimony. Cases of industrial 
poisoning from antimony are rare 
and in foundry operations the meta! 
is probably an unimportant contam 
inant. 

® Beryllium. Identified as a hazard 
only in recent years. Beryllium poi 
soning has two manifestations 
acute lung disease similar to pneu 
delayed chemical 


Beryllium-copper 


monia, and a 
pneumonitis. 
castings as manufactured today con 
tain about 1.5% beryllium, and no 
cases have been reported from the 
use of alloys containing such low 
percentages of beryllium. However, 
six Cases were reported in one plant 
engaged in casting a 5°, beryllium 
copper. Compounds of beryllium 
which come in contact with abraded 
skin surfaces may cause deep ulcers 
which are very slow in healing 
Symptoms of the disease may occur 
after months or even years 

® Chromium. Air contaminated 
with chromic acid mist, or with 
chromates or dichromates, causes 
chrome ulcers and dermatitis. Ex 
posures occur from melting, gat 
and head burning, and grinding 
Elemental chromium has not been 
conclusively demonstrated to be 
toxic but there is some evidence that 
the oxide can irritate nose and 
throat. Both the element and the 
oxide can produce dermatitis Little 
difhculty has been experienced in 
the manufacture of ferrochrome 
castings. Maximum allowable con 
centration for chromic oxide is 0.1 
milligram per cubic meter of air. 
® Fluorides. Fluorides are some- 
times used in the form of cryolite 
(sodium aluminum fluoride). Res 


piratory irritations result from in 
halation of fluorides but not when 
concentration is less than 2.5 milli 
grams per cubic meter of air—the 
accepted threshhold limit. Exhaust 
ventilation is usually indicated at 
the station where inoculation of the 
melt occurs 

® Iron oxide. Ex posure is particular 
ly high when manganese steel cast 
ings are involved. Iron oxide is 
physiologically inert but it produces 
a non-disabling condition of the 
lungs called siderosis. In this condi 
tion particles of iron oxic produce 
shadows in a chest x-ray film similar 
to those produced by silicosis and it 
is frequently confused with it in x 
ray reports 

® Lead. Lead presents the greatest 
hazard to health in non-ferrous 
foundries, It enters the body chiefly 
by inhalation but also by swallow 
ing Food must not be eaten or liq 
uids drunk from open containers in 
work areas where lead exposure 
could occur. Good dust control is 
essential 

® Magnesium. ‘Thi 


been shown to be poisonous as such, 


metal has not 


but dust and chips cause explosive 
and fire hazards and special atten 
tion should be given to disposal 
methods 

® Manganese. Acute intoxication Is 
almost unknown and chronic poi 
soning is infrequent. Maximum al 
lowable concentration is 6.0 milli 
grams per cubic meter of air—a val 
ue seldom exceeded even without 
ventilation. 

® Phosphorus. Used in the manu 
Acut 


poisoning trom phosphorus has not 


facture ol phosphor copper 


been demonstrated and chronic poi 
soning occurs slowly following in 
halation of fumes. It is believed that 
necrosis of the jaw occurs when 
phosphorus enters the system by way 
of cavities of the teeth. Persons with 
poor dental hygiene should not be 
exposed to the fumes for long pe 
riods. 

® Resins. More resins are now being 
used with the advent of shell mold 
ing. Most resins used are toxi 
but protection lies in the fact that 
in severe concentrations Man cannot 
tolerate them. In practice, therefore, 
fumes from the resins will be at 
most a nuisance 


® Sea coal. Principally carbon used 
in molding sand for facing, carbon 
dust causes a lung condition called 
inthracosis which shows shadows in 
a chest X-ray but is considered to be 
relatively harmless 

® Silica. This is a principal atmos 
pheri contaminant bree silica 
causes silicosis which is characte 
ized inh NeTAYVS bys nodular shadow 
due to true fibrosis and scarring ol 
the lung tissue. It is disabling in 
advanced stages or when accom 
panied by tuberculosis. To produce 
silicosis, exposure must be two years 
or longer; the particle size must be 
less than 5 microns in diameter; and 
there must be a heavy concentration 
ol free silica in the dust. Good 
housekeeping ts one of the most im 
portant means of controlling the 
hazard 

® Silicones. Silicones are used as 
during shell 


mold-release agents 


molding. There is evidence that 


some types are a hazard to health 
Hydrolizing types are highly cor 
rosive and present hazards, but in 
dangerous concentrations they give 
adequate warning Employees can 
not tolerate harmful atmospheres 
Silicones of low toxicity should be 
used. 

® Solvents. No absolutely sale sol 
vent exists except possibly wate) 
All can be used safely if their tox 
properties are known and sale han 
dling procedures ire followed, All 
containers of solvents should have 
warning labels attached, giving the 
chemical name and tating the han 
followed 
labelling 


Most 


dling precautions to be 
Some states have uch 
code with the torce of law 
solvents are flammable 

® Sulphur dioxide. It is an irritant 
md a nuisance and may require ex 
haust ventilation 

® Tellurium. It is used to increase 
the chill-cde pth harcdine md to im 
prove the machinability ft alloy 
Fumes are toxic, characterized by 
a garlic odor. Serious industrial por 
sonings are rare 

8 Tin. Considered non-toxi 

® Zine. Inhalation of the fumes of 
zinc oxide gives rise to a malaria 
like illne 


ague Ic rarely lasts more than a 


day, CAUSES 


called “brass-lounders 


no permanent disability 


and is never fatal 
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VENTILATION 


Cuts cost, makes the foundry 


a better place to work 


8 Ventilating systems are normally 

installed for one or more of the fol- 

lowing reasons: 

®'To remove or dilute air contami 

nants or excessive heat to a safe 

concentration, 

* ‘To improve employee morale 

* ‘lo provide a more desirable place 

to work. 

® 'l’o reduce maintenance 

* 'l'o improve plant “housekeeping 
Control of air contaminants is the 

ventilation in 


primary purpose of 


foundries, Obviously, compliance 
with regulatory codes is the mini- 
mum requirement for a ventilating 


Whether _ this 


should be exceeded is a matter of 


system, minimum 
individual company preference 

Air flows between two points be- 
cause of pressure differences at the 
two points. The difference in pres- 
sure may result from variations in 


air density, as in the case of grav- 
ity stacks: from fans creating lowe1 
pressure (commonly called suction 
at their inlets; or from wind effect 
on ventilators or buildings 

Air in motion creates a definite 
pressure which is dependent on its 
density and velocity, and is termed 
velocity pressure (VP). For air hav 
ing a density of 0.07495 lb per cut ft 


Vv 
VP (ar) where V is the au 


velocity in feet per minute and VP 
is the velocity pressure in inches of 
wate! Velocity pressure is always 
exerted in the direction of air flow 
and is positive in value 

Confined air, whether in motion 
or not, is responsible for another 
pressure which is exerted equally in 
all directions, This is termed static 
pressure (SP), which may be likened 


to the pressure exerted by a column 


General exhaust system discharges contaminants through stacks and 
helps keep temperature build-up within the building at a minimum. 


of water at rest. It is normally meas 
ured at right angles to the walls of 
the enclosure or duct and may be 
either positive or negative 

Total pressure IP) is the alge- 
braic sum of the velocity pressure 
and static pressure: TP VP + SP 
In ventilating systems these pres 
sures are always expressed in inches 
water gage 

Air-flow 
openings de pe nd on whether the air 
Unless 


air blown from an 


characteristics at duct 


is be ing blown or exhausted 
a diffuser is used 
opening continues in the same direc 
tion for a considerable distance with 
relatively small divergence How- 
ever, air drawn into the same open 
ing tends to flow into the opening 
equally from all directions. This is 
one reason for locating exhaust 
hoods as close as possible to the 
source of a contaminant. See p. 5] 
® General exhaust. General exhaust 
by means of gravity ventilators or 
mechanical exhausters 1S commonl\ 
used to remove contaminants and 
discharge them to the outside atmos 
phere, and also to ke p the tempera 
ture build-up within the building to 


a minimum 


* Intermediate exhaust. Curtain 
walls may be used where the con- 
tamination or temperature build-up 
is to be restricted to a particular 
area. A curtain wall may confine the 
area from the roof line to the bot 
tom chord of the roof trusses. Roof 
exhaust fans are then used to exhaust 
the area. This method is effective 
only in those cases where the con- 
taminant has a tendency to rise 
quickly to the underside of the roof 


with little dispersion 


* Local exhaust. Many operations 
require complete exhaust in ordet 
to remove the contaminant directly 
from the source. This would include 


such operations as grinding, buffing 




















and polishing, or where fumes or 
vapors are produced which may be 
a nuisance or even dangerous to per- 
sonnel. Complete exhaust may be 
accomplished by enclosing the whole 


operation in a booth 


® Makeup air systems. In any build 
ing from which air is being exhaust- 
ed (by whatever method) the ai 
being removed must be replaced by 
incoming air. If no makeup air is 
provided, air will enter by any con 
unnecessary 


venient route, causing 


drafts on workmen. This infiltration 


decreases the effectiveness of any 


exhaust system by increasing the 


pressure range against which the 


system must operate 
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® Recirculation. In cold climates 
the amount of air removed from a 
plant by general ventilation and lo 
cal exhaust systems frequently cre 
ates a serious heating problem 
Where permissible, recirculation of 
exhaust air can result in important 
savings in fuel consumption 
Recirculation is forbidden by 
many states and local regulations 
however, regardless of the toxicity 
of materials involved. Such regula- 
tions should be checked before a 


recirculating system is considered 


® General ventilation. Sometimes ai: 
contaminants (steam or smoke) can 
be sufficiently removed and con- 
trolled through general exhaust ven 
tilation. One advantage of general 
exhaust is simplicity, since only a 
gravity ventilator or an exhaust fan 
in a window or roof ventilator, plus 
a source of make-up air, is required 

A common problem encountered 
with roof ventilators is an “ail 
short circuit.” If the upper windows 
in the roof monitor are open the 
power ventilator will suck in air 
through them because they offer a 
path of least resistance to air flow 
Air movement on the working floors 
then becomes negligible 

General ventilation is actually 
dilution ventilation. It does not pre- 
vent contaminants from entering 
the breathing zone but it reduces the 
concentration by introducing a sup- 
ply of relatively clean air. Dilution 
is seldom uniform, however, and per- 





may 
_— “a | 


. a 













Local exhaust system removes contamination direct 
ly from source in foundry cleaning room operation 






sons working in the immediate area in conjunction with curtains dropped 





of a contaminating source are litth to the bottom chord of the rool 





henefited by general ventilation trusses often can give satisfactors 





results. Usually, general ventilation 





General ventilation of itself seldom 





affords should be used as an adjum t to lo« al 





a complete solution to the 





stems or for dust and furne 





problem of removing the contami exhaust s' 





nants encountered in foundry prac producing operations that are car 





ried out onl occasionally 





tice. However, roof ventilators used 
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BLOWING 
— — ee ee ee ia ee ee ae ee ~| 400 FPM 
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4000 FPM AIR APPROX. 10% OF FACE VELOCITY 





VELOCITY AT 
FACE OF BOTH 


AT 30 DIA. AWAY FROM PRESSURE 
JET OPENING 







“AE XHAUSTING 


‘i 


400 FPM 





APPROX. 10% OF FACE VELOCITY 
AT ONE DIA. AWAY FROM 
EXHAUST OPENING 




















Hoods are necessary to gather the exhaust. Otherwise sucked-in air 
would come from all directions—not just from contaminant source 
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HOODS and SYSTEMS 


Good design is cheaper to build, 


more efficient to run 


@ Exhaust hoods. The most impor 
tant single component of any ex 
haust system, which determines the 
adequacy of the design, is the hood 
or opening through which contami 
nated air is drawn, 

When free air is drawn into an 
opening as a result of low pressure 
induced within the exhaust system 
by fan or other air-moving equip 
ment, it flows toward the negative 
pressure point from nearly concen 
tric planes, which take the form of 
spheres. 

It is fortunate that this property 
of natural flow of gases exists since 
man's very existence depends upon 
it, Man is able to rid himself of used 
air by exhaling and to draw fresh 
air into his lungs by inhaling be 
cause of this fact. 

The principle is illustrated in a 
quantitative manner in the chart on 
page 55 which shows the velocities 
developed in front of four square 
openings of various dimensions. It 
will be noted that with the same 
volume of air drawn through each 
opening, the face velocity varies 
from 4500 ft per min through the 
4-in. opening to 720 ft per min 
through the 10-in, opening. It is of 
particular interest to note that con 


trary to what might be expected, all 
of the openings create approxi 
mately the same velocity at a dis 


tance of only 6 in. from the face of 


the hoods. 
Equations for some of the more 
fundamental hood shapes are of 
ered in this section for those who 
have problems that do not lend 
themselves to solution by use of the 
hood forms ordinarily used. 
Equations for Hood Forms 

xX Distance in feet from hood face at 
which velocity V occurs on an axis 
perpendicular to hood-face centerline 
In the case of a sphere, this equals 
the redius 
Average velocity at hood opening 
Area of the hood face in sq ft 
Total air volume through hood open 
ing VA 
Percent of velocity at hood opening 
found at a point X distance from 
hood 

and « Constants for specific ratios 
of hood sides 
Unflanged, Round Openings 


0.10 X* 4 
X01 * & 0.1 
Hoods 


Unflanged, Rectangular 


¥ nw a” 
100.) 


Values of b for Various Hood Side Ratios 





Ratio Value of 
of Sides b 


Ratio Value of 
of Sides i) 


01 0.020 06 0.071 


02 0.037 07 0.075 
0.5 0.049 0.078 
04 0.059 0.081 
05 0.065 0.083 


’ 


Flanged, Circular Openings 


y 
100 y 


|. Flanged 


0.825 At X"* 


Rectangular Openings 
‘ 


100 


cA xX 

cA 

a 
Values of c for Various Hood Side Ratios 
Ratio Value of 


of Sides ‘ 





Ratio Value of 
of Sides ‘ 
0.1 0.046 0.6 0.126 
02 0.072 0.7 0.136 
0.3 0.090 08 0.138 
04 0.105 0.9 0.142 
0.5 0.117 1.0 0.144 


Any dust source may be controlled by 
designing a hood or exhaust opening on 


the basis of these equations 


® Exhaust system piping design. 
Iwo methods of calculating and de 
signing exhaust systems are widely 
accepted. The more accurate con 
sists of designing an installation in 


which system balance is achieved by 





Exhaust System Calculation Sheet 





Resistance, 


Length Resistance in terms of Velocity Pressure , in. W.G 
Branch Take- 
offs and Equip Orifice 
Elbows Loss Loss 


Veloc 
Head 


Straight 
Diam's Pipe 


6.5 0.142 0.19 3.40 1.00 
10.5 0.2) 0.37 2.03 -- : 
5.5 0.091 = - 
10.5 0.21 0.37 2.03 
3.5 0,07 0.19 — 
4.0 0,066 0.19 —— -- 

29 0.59 0.19 1.5 . 1600 
7.5 13 0.26 0.37 1.5 1650 
12 8 0.18 0.19 
24 15.5 0.24 0.19 ~— 
7 29 0.60 0.57 — 1330 
30 16 0.235 -—— = — - 


Diam., 


in Branch 


ef 


5600 
1670 


@See2oonenn = 


17 
8 
18 
8 
20 
19 
7.5 


1870 


~oOoveenouva un — 


-_— 
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equalizing the design pressures in 
the various sections. Thus the pres 
sure of one branch is equal to the 
pressure of the main or the branch 
to which it is connected 

In the second method, balance ol 
the various sections of the exhaust 
system is achieved by providing 
blast gates in each branch. The use 
of blast gates allows the designer 
more freedom in sizing ducts to 
standard dimensions and permits 
the use of minimum conveying v 
locities. This results in a manually 
balanced system capable of reason 
able changes by equipment addition 
or reduction 
® Basis of design. It is recommended 
that calculations for pressure losses 
in hoods, piping, fittings, and el 
bows be made in terms of velocity 
pressure. Pressure losses offered in 
any treatise on the subject of ne 
cessity are calculated for new duct 
work and dust-handling equipment 
® The nomograph as an aid in pipe 
design. The nomograph on page 54 
incorporates several equations in 
volved in exhaust system design and 
may be used for sample calculations 
By means of the scales A to G, a de 
pendent variable can be determined 
from a given independe nt quantity 
The graph shows the fundamental 
relationships of 

|. Pipe size (A) to pressure drop 
(C) by means of pipe diameters (B) 

2. Velocity (E) to static pressure 
(D) and to static pressure expressed 
in terms of velocity pressure (C) 

5 Pipe size (G) to volume of air 
(F), and the velocity of a given vol 
ume of air in given pipe size (I 

t. Velocity to velocity 
(E) 


5 Pip size to pipe area (G) 


pressure 


® Example of system design by the 
nomograph method. Following is a 
step-by-step explanation of the val 
ues shown on the calculation sheet 
(page 52 


shown on page 56. The system was 


) which apply to the system 


calculated as a balanced one, i.e., the 
branches from any point have the 
same pressure drop 

® Step 1: Find the hood or device 
farthest distant from the dust col 
lector or fan. In this case, it is ob 
viously the rotary table blast 

® Step 2: Determine the amount of 
exhaust air needed and the entry 


loss of the hood o1 equipment In 


the case of the rotary table blast, ex 


haust air requirements depend on 


the application, size of the machine, 
and the various components of the 
machine with data available trom 
the manulacturer of the equipment 

For the purposes ol this proble m 
manulacturer’s data indicate that 
total air requirements are 5000 cu 
ft per min and the pressure drop up 
to the point where all components 
come together is 3.40 times the main 
branch velocity pressure. On the cal 
culation sheet, writ 540” in the 
column marked 
® Step 3: Determine the length ol 
straight pipe required and the num 


Equipment Loss 


ber of fittings. The pipe length 1s 
12 1t. The length of all pipe sections 


is given on the calculation sheet 


Since the type ol dust carried by 
this section of the system is fine, the 
pipe size is determined by assumin 
i velocity of 3600 It per min, which 
again, is in accord with the manu 
facturer’s recommendations, Setting 
the straight edge on 5000 on the 
velocity scale bk) and on 5600 on 
the F scale, it is found that the r 
quired pipe size is about 160.9 as 
noted on the G scale. Since this | 
an odd sive the tt sight lye Is sel 
on 17 on the G scale md 5SOOU on 
the F scale which give i value ol 
70 tt per min on the bk scale 
These final figures are then record 
edt in the ippropriate columns on 
the calculation sheet 
By observation, it is tound that 
lL herelore 


I lbow 


one 4¥O° elbow ts needed 


record “O.19" unde 


The hood is the most important single part of any exhaust system 


Its design largely determines 


the efficiency of the installation 











ore = oremeren « iwewes 
. bf ° 


} 


and reading 0.142 on scale C. This 
value is then recorded under 
Straight Pipe” on the calculation 
sheet 

® Step 5: lo find total pressures 
CREES - Ones FERY VER wmnETE enter 100 VP under the column 
“Velocity Head Add all values 
Ihe sum yields a pressure loss of 
1.73, in this particular section of 
pipe. In order to determine total 
pressure at this point, lay the 
straight edge on 4.73 on the C scale, 
and 3570 (the velocity in the pipe 
on the E scale, and read the pres 


veneerry - ranY fan mieure sure ol 5.75 on the D scale 


z $33 $3 : 
: § PEEEEGEEE ii ® Step 6: Note the branch from 
2 


the stand grinder in Section 2 of the 


sicheme gnemenes + Gites és system. It is necessary to size the 


branch to carry the volume of air 
required, and to develop up to the 
main a pressure drop equal to the 
main pressure at this pomt 
omy merase - oem) 7 anes Record all equipment and fitting 
losses, which are as follows 
Equipment losses 

1.65 for the hood 

0.58 tor two 90° Elbows 

lotol 2.05 


2 a WE TROOIEL sents Htteret +++ : : Fitting losses 
mm. . 


G's § 888 








7 
Te eed 0.19 lor one 90 elbow 


0.18 for one 30° take-off 
Total 0.37 


Minimum velocity of 4500 {t per 


min and minimum volume of 880 





cu ft per min its recommended for 
each 350-in. wheel or a total of 1760 
cu {t min. For a margin of safety 
use 5000 {t per min instead of 4500 
lt per min. Lay the straight edge 
on 5000 on scale E, and on 1760 on 


scale F and read approximately 8 











in. on scale G. Thus an 8-in. branch 
is suitable. Record this size. Seven 
{t of B-in. pipe is equivalent to 10.5 
pipe diameters, which is then re 
corded in the proper column 
Using scales A, B, and C, the loss 
for this section of pipe is found to 
be 0.21 VP, and the total loss for 


Section 2 of the system in terms of 











Nomograph incorporates several equations which aid in pipe design. = ca 
velocity pressure is 2.61 (2.03 
® Step 4: Find the pressure drop 12 ft * 12 in. = 8.5 equivalent pipe 0.37 0.21) 
through the straight section of pipe, i7 in. diameters (all these Phe value of 1.0 * VP for obtain 
Determine the number of pipe di figures are rounded ing total pressure is not recorded 
ameters of pipe in the section. This to the nearest under the column “Velocity” in this 
is found by dividing the number of diameter) instance, because the loss for the 
inches of pipe by the number of di The pressure drop may now be hood refers to total pressure which 
ameters of pipe in inches, Thus, a found in terms of velocity pressure is already included. With certain 
12-i¢ length of 17-in. diameter pipe by laying the straight edge on 17 hood forms, static pressures are 
would have: on pipe size scale A, 8.5 on scale B, shown instead of total pressures 
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Since total loss (2.61) for the 
branch must equal the pressure in 
the main (3.75), lay the straight 
edge across 2.61 on the C scale, and 
3.75 on the D scale, and the velocity 
(4790 ft per min is read on the | 
scale, From the E, F, 


is seen that at this velocity the &8-in 


and G scales it 


pipe will carry 1670 cu ft per min 
which is sufficiently close to the sug 
gested value of 1760 cu [t per min 


® Step 7: Section 3 of the system is 
a straight run of pipe 8 ft long. Sum 
up on the calculation sheet the air 
volumes handled up to this point 
5600 cu ft per min in Section |, plus 
1670 cu ft per min in Section 2, 
yields 7270 cu ft per min in Section 3 

Select a good conveying velocity 
for the type of dust: 1400 ft per min 
should be satistactory 

Using the E, F, and G scales it is 
found that an 18-in, pipe will carry 
the volume of air needed at a ve 
locity of 4640 ft per min, which is 
higher than needed; a 10-in. pipe 
would have a velocity of $750 ft pet 
min, which is a little low; thus the 
choice of an 18-in pipe 

Find the number of pipe diam 
eters involved (by previous direc 


tion) 
12 5.5 (rounded olf) 
18 


By use of scales A, B, and C the 
loss is found to be 0.091 VP. Set the 
straight edge on the E scale at 4150 
(the air velocity in the pipe), and 
on 0.091 on the C scale: a loss of 0.10 
Add this 
value to the main pressure at the 
The total 


main pressure is now IB 


will be read on the D scale 


previous branch (3,75) 


® Step 8: Since Section 4 is the same 
as Section 2 it is sale to assume that 
a branch of the same size can be 
used, recognizing that slightly more 
air will be drawn into the branch 
because of the higher main pressure 
3.85, as compared to 3.75 in Section 


2. Since losses are equal, record th 


same values as for Section 2 

Since the total loss of 3.85 is 
equivalent at this point to 2.61 VP 
the branch velocity is found by lay 
ing the straight edge across 2.61 on 
the C scale, and 3.85 on the D scale 
a velocity of 4850 ft per min is read 


on the E scale. Using scales LE, F, and 


(,, the volume is found to be 1870 
cu ft per min 

® Step 9: 
conveying velocity near 4000 ft pet 


As in Step 7, select a good 
min for Section 5 of the system 
Since it is more desirable to be 
slightly high than low, the nomo 
graph shows that a 20-in pipe will 
carry 9140 cu ft per min (7270 
1870) at about 4220 ft per min. This 
section is 6 It long, which is equiva 
lent to 3.5 pipe diameters. By use of 
scales A, B, and C the loss in the 
pipe is found to be 0.07 VP 


I he pipe enters another main at 
Loss Due to Entry into Main* 
Angle Loss \ngle Loss 


21 

) 

0.19 on 
O15 0.42 


ois O45 


Loss as decimal fraction of branch VP 


this point at ow) so that a loss of 
0.19 lor one tull elbow must be al 


lowed. The total loss is then 0.07 


plus 0.19, or 0.26, At 4220 ft per min 
the total loss increases to 0.29 which 
added to the last main value, gives 
a total main pressure at this point 
ol 4.l4an. WAG 

From the design on page 56 It ts 
seen that another branch converges 
at this point ind calculations are 
now made for its various sections 
Leave two or three lines blank on 
the calculation sheet in case it is 
necessary to change the last section 
ol pipe to adjust pressures 
® Step 10: The objective now is to 
design the new branch, consisting 
ol Sections 6, 7, and &, in such a way 
that its total pressure loss will equal 
that of the branch already designed 
More 


here than in any other phase of the 


judgment will be required 


design procedure 

First, size a pipe tor Section 6 
that will 
which, when added to that of Sec 


vield a pressure drop 
tion 8, will match the pressure at 
the point ol convergence with See 


tion 5 
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© 
oO 
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SIZE OF 
OPENING 


4x 4IN, 
6 x 6 IN. 
8 x BIN. 
lO x IOIN. 
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Since the chipping bench requires 
1600 cu {t per min, try sizing the 
pipe so that the air velocity will be 
about 5000 ft per min, The nomo 
graph shows that a 714-in. pipe con 
veys 1600 cu ft per min at 5230 ft 
per min. Eighteen ft of 
equals 29 pipe diameters 


7V-in. 
From 
scales A, B, and C the pipe loss is 
found to be 0.59. Total losses in the 
section are as follows: 
Pipe loss 0.59 
90° Elbow loss . 0.19 
Equipment loss ......1.50 
Total 2.28 
Set the straight edge at 5230 on 
the E scale, and 2.28 * VP on the C 
scale; a resistance of 3.9 is read on 
the D scale, This is a reasonable fig 
ure, since it is close to 4.2, the pres 
sure found at the point of conver 
gence of the branch previously de 
signed, 


® Step 11: Design Section 7 to match 

the pressure of the main: i.e., (3.9) 
Total losses in the section are: 
Pipe 0.26 
50° Branch take-off. .0.18 
90° Elbow 0.19 
Equipment 1.50 
Total Losses 2.13 

As in step 10, the nomograph in 


ROTARY TABLE BLAST 

9 Simece Taaie ~2 Woeee 
5600 CPM ~Ovenaus Lose Ar 
Main = 262 + VP in Main 


24° Wess Cainoeas 
880 CIM Pea Weer 
HMooo Loss +165 VP 
i~ Baancn 


CFM. Lose~ 
6xVP un 
BRAncH 


dicates that a velocity of 5400 ft per 
min will give a loss of 3.90 when 
the equivalent loss in terms of VP 
is 2.15. This results in a volume of 
1650 cu ft per min, which is satis 
factory for the chipping bench. 


® Step 12: Design Section 8. Find 
a pipe size that will give a loss of 
0.24. (The loss in Section 7 plus 
the loss in Section 8 should equal 
the loss at the point of convergence 
(6.24 + 3.90 4.14). Select the 
pipe on the basis of a conveying 
velocity of 4000 ft per min. From 
the nomograph, it is seen that a 12 
in pipe will carry $250 cu ft per min 
at 4150 ft per min. The loss in this 
pipe is 0.37, which, when added to 
5.90, equals 4.27. Since this is close 
to the desired value of 4,14, it is 
evident that 
yield an unsatisfactory value. 


another size would 


Rather than attempt to lower the 
pressure in this entire branch, it is 
better to adjust the pressure in Sec 
tion 5. By reducing the pipe size in 
Section 5 to 19-in., the velocity in 
creases to 4680 ft per min, which 
results in a loss of 4.20 or only 0.07 
less than the second main branch 
The relationship is sufficiently close 


® Step 13: Select the size of the 
main to the collector on the basis 


48" CH eeine Bencues 

QO «8 se Fr Exnausr Aneta 
«200/600 CFM Lose 
“15S 04VP in Baancn 


Balanced system was designed according to procedures outlined here. 
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of a velocity of 4000 ft per min 
Phe pipe must carry 12,390 cu ft per 
min—the volume from the main 
branches. A 24-in. pipe will do this 
(Sé ales E, F, 
collector pressure required for the 
main is 4.74 in. W.G 


and G), and the total 


® Step 14: Calculate for the tum 
bling mill as in Steps 3, 4, and 5 
Ihe result shows that the line re 
quires 12.75-in. loss The wide 
range in branch pressures eliminates 
the possibility of balancing by pipe 
sizing. Therefore, a blast gate must 
be installed in the lower pressure 
main to create an additional loss 
of 7.99 in. (12.73 1.74 7.99) 
® Step 15: The collector must have 
a capacity of 13,720 cu {[t per min 
Select a reasonable size for the pipe 
from the collector to the point ol 
atmospheric discharge. The veloc 
ity may be kept low and ts usually 
determined by the size of the fan 
discharge. The nomograph shows 
that a 30-in. pipe will carry 13,720 
cu ft per min at 2810 ft per min 


which is satisfactory 


® Step 16: When the fan is not fur 
nished with the collector, the sup 
plie of the fan does not allow for 
the pressure drop through the col 
lector. The loss must be added to 


the total calculated pressure 


® Step 17: Pressure drop calcula 
tions can now be given to the equip 
ment manutfacturer, but it should 
be emphasized that the values are 
ior total pressure 

If the designer selects his own air 
moving equipment, he must be 
careful about subtracting velocity 
pressure to obtain static pressure 

It is assumed in some fan tables 
that a recovery process is involved 
and that the designer has subtracted 
the velocity pressure on the dis 
charge side of the fan. Where stati 
pressure alone is calculated, it is as 
sumed that the fan-inlet velocity is 
equal to the inlet velocity at the 
hoods, which is seldom true in an 
exhaust system. Therefore, as a 
basis for fan selection, if the total 
pressure of a system is known, de 
termine the static pressure by sub 
tracting the velocity pressure from 
the total pressure at the point of 


discharge to the atmosphere. 





@ Dust in the sand-handling system 
is the biggest headache in maintain- 
Yet 


a simple 


ing good foundry environment 
difficult 


and adequate exhaust system which 


it isn’t to design 
can be installed easily in small and 
medium-sized foundries. This article 


tells how 


® Exhausters and collectors. Stac! 


fans or exhausters are by far the 
least expensive means for exhausting 
not col 


dust or fumes. But they are 


lectors, arresters or precipitators 
and discharge all contaminated air 
to the outside 

For this reason it may not be per 
missible to use them without collec- 
tors in an exhaust system handling 
dust in areas subject to control regu- 
lations. They can, however, be used 


with advantage in handling steam 


SAND HANDLING 


Control dust here and 


your biggest problem is licked 


and fur in certain installation 


and ¢ speciall in the case of comfort 


ventilation 


® Calculations. An exhaust 


tem 


consist of hoods enclosing the 


source of dust gencration branch 


duct connected to the hoods on 


or more main ducts joining the 


branches, a dust collector to remove 


the dust exhausted, and ai: 


equipimne nt to produce the 


moving 
necessa’ry 
air flow through hoods and overcome 
resistance to the flow of air in the 
system 
There are two basi variations in 
the method of 
Since 


are hased on 


cal ulating pressure 


loss many exhauster tables 


stati 


pre ssure 


the entrance loss 


acros 
at the hood 


instead of the 


the fan 


is sometimes used 


hood suction (entrance loss plus 


ve low it 
by inch 
I he Fi od lust 


the hood suction the lo 


the hood 
advantag 

| By 
higher tl 
of the ai 
Phe inclusios 
pressure count 


1 dec 


eration and « 


system 


tion 
immediate! 
eter agait 


the ti ar 


s Simplification of 


j 


calculation. In ord 


July 


ited her wise 
through 


the follow ng 


olten are 
it the inlet 
quipment 
I velocit 
all accel 
resin the 


ult on the 


hood suc 
tem can he 
th a manom 
; 


lated ¥ abuse in 


total pressure 


to simplify the 
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total pressure calculation of an ex- 
haust system, variables have been 
eliminated by establishing fixed 
values to such items as the speed in 
feet per minute of air flow in the 
pipe, and also the hood suction at 
points of entry. 

Note that the velocity of 3750 ft 
per min is generally applicable to 
sand handling systems. This value 
of 3750 ft per min has had rathe: 
general application in other types of 
exhaust systerns in the foundry 
except that it cannot be used for 
exhausting cleaning-room 
ment, 

The hood suction indicated for 
any given example is contingent not 
only on the fixed velocity but also 
on design of the hood, as well as 
on the flared entrance pipe. 


equip- 


® Modification of Air Volume Re- 
quirements, Calculated air volume 
requirements and pressure loss may 
modification, These 


require some 


Exhaust Volume Requirements 





Exh 


Po 


A 
B 
C 
D 
E 
I 

G 
H 
J 

kK 


Hood 


Suction 


Require 
cfm 


aust 
int 


1.76 
1.76 
1.28 
1.28 


9600 
960 
1000 
700 
665 
1000 
23500 
1000 
Gravity Stack 

Gravity Stack 


> 


Actual 


* cfm 


Pipe 
Size, in 


9899 
1002 
1002 

736 

736 
1002 
2475 
1002 


) 


lotal cfm 17,854 


* The pipe size selected for the required cfm shall be the closest even size pipe, which is 


usu 


ally slightly larger than required. Pipe size 


determines the actual cfm requirements 


selected, based on 3750 cfm velocity, then 





can be evaluated from the follow- 


ing 
C 


tior 


data: 
Japacity of air-moving or collec- 
1 equipment should exceed cal- 


culated requirements by at least 10 


per cent to provide reserve capacity 
for unforeseen dust or smoke condi- 
tions, leakage, and loss in operating 
efficiency. Exhaust volume require- 
ments and resistance charts assume 


Star 


idard atmospheric conditions of 




















UNITS 
4° * 6° SHAKE-OUT 
24° VIBRATING FEEDER 
24° MAGNETIC BELT CONV, 
14° xk 7° ELEVATOR 
5° x 3° K 5° LG REVOLVING 
SAND STORAGE BIN 
8° DIA MIXER 


SCREEN 


TO DUST COLLECTOR 








Dust collecting system pictured here is same described in article. 
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temperature and a barometric pres- 
68 F and 29.92 in Hg 
No corrections are required for 


sure 


under 
1500 


variations of 
100 F 


ft 


temperatures 
or for elevations under 

In the case of altitude differentials, 
corrections must be made when ele- 
vation exceeds 1500 ft 

A simple formula for making this 
the 
lated pressure 31% per cent for each 
1000 ft Thus, at 
5500 ft elevation the correction fac- 
be 19.25 


correction is to reduce calcu- 


above sca level 


tor would approximately 


per cent 


® Hood Suction Losses. Hood suction 
losses in inches water gage are based 
on the 
VP plus entrance loss,” and are con- 


formula “Suction equals ] 


tingent on the flared pipe entry be- 
ing 3 diameters in length and the 
entry angle 30°, 

® Pressure Loss of an Exhaust Pipe 
System. The pressure loss of any ex- 
haust pipe system is determined by 
the of 
This run, as a general rule, can be 


“run greatest resistance.” 


selected by analyzing the following 
factors influencing resistance losses 
of any path of air travel: 

1. Distance of farthest hood from 
air-moving equipment. 
diameter 


2. Long runs of small 


branch and/or sub-mains 

3. Hood suction loss at point of ex- 
haust 

+. Number of elbows and fittings 
in run 
Thus, analyzing the piping exam- 
ple on page 58 it can readily be seen 
that the run from point B to the 
has a resistance 


collector greate! 


than the runs originating at points 





EXHAUST VOLUME REQUIREMENTS 





EXHAUST | FIGURE HOOD REQ D +PIPE 
PO NO 4 S! 


A, C and D, as this run has the 12 1.76 900 an 


greatest hood suction, has more fit- 


12 & 27 960 ae 


diameter pipe, and is farthest from 1 


tings, has the longest run of small 
the collector. Run originating at 1000 : 
point G can be climinated—as this 750 es 
run has a lower hood suction, and 
the run of pipe is comparatively 6 — 
large. Likewise, run originating at 1 
point F can be eliminated, as it has 
the same hood suction, same num- 2300 
ber of elbows and the same diam- 10 
eter pipe but a shorter run as com- 
pared with run originating at ; GRAV! STACK 
point H. 

Similarly, a quick check of , the 
runs originating at points E and H TOTAL CFM 17,854 


will indicate that the hood suction 


GRAVI FY STACK 


lus the resistance in small diametet 
I ‘ Table shows exhaust volume requirements for various points on sand 


pipes leading to the main will be handling system illustrated on page 56. Once cfm requirements are 


approximately the same as or known, designers should use the next largest standard size of pipe 
slightly greater than the hood suc- 
tion alone at point B. 

From the foregoing analysis it has 
been determined that the run origi- charts reading TP or RP, the read- sistance,” the other runs must be 
nating at point B will be the run of ing for the exhaust system can be provided with a means of equalizing 
greatest resistance and. therefore, it taken directly from the resistance pressures and volumes to this run 
will be necessary to calculate this calculation (8.45. in in table at Normally, slide-gate dampers of 
run only. If any doubt exists as to lower left. blast gates are installed in each 
the run of greatest resistance, then *® Balancing an Exhaust System. branch where they enter the main or 
the questionable runs should all be Since exhaust systems are designed sub-main to be used for this control 


calculated. The table at upper right to move a certain volume of air lo balance a system using the blast 


shows exhaust volume requirements from a hood or dust-producing point gates, start with the branch having 


Fan manufacturers’ tables are in a system involving many such the least resistance 
made up on the basis of either total points, some means of control is A 1/16-in. hole must be drilled 
pressure, resistance pressure or static necessary. In the so-called “balanced near the hood and between the hood 
pressure, When the table being used system” this is done at the design and the blast gate in each branch 
is in terms of total pressure, deduct stage by adding artificial resistance to allow a manometer hose to be held 
one velocity pressure from these at the low pressure points to balance over it to measure the pressure 
readings to obtain static pressure the anticipated pressure loss at the Adjust the blast gate on the branch 
for use in fan calculations. In fan other points. In systems designed on until the pressure reads slightly less 
the basis of the “run of greatest re- than the design figure on this branch 
Do the same on the next lowest 
Run of Greatest Resistance (“B” to Collector) branch. Near the center of the sys- 





Length of Pipe in Feet tem use the design figures for set 


Resistance, inches ting the blast wate 
Elbows* POTAL 
Straight Equis LENGTH PER Per Governing When the ¢ omple te system of 
Description Run No ft Pipe tt 100 ft Run Resistance branche has been checked in this 


Hood Suction For Resistance See Figs. 12 and 27 1.76 manner one variation will be 
7 > ” ) ; 

7 in. Pipe Run — ..5I oe Y.68 found from the original settings 
10 in. Pipe Run 2 $6 1.81 0.65 0.65 

12 in. Pipe Run 46 1.45 0.5? 0.52 Close the blast eates where the pres 
25 in. Pipe Run y 0.60 0.05 0.05 sure shows the highest readings and 
29 in. Pipe Run 54 0.50 0.27 0.27 
30 in. Pipe Run 2 20 0.49 0.10 0.10 
Weather Cap & Stack 0.50 figure 
Collector Resistance Assumed. Check with Mfgr. of Collector t.00 

Total Pressure 8.45 When all branch have the 


pressure lock the blast gates in posi 


open the gates showing under design 


Saline 


NOTE: Total pressure is the algebraic tables as static pressure, deduct one ve bol 
sum of static pressure plus velocity pres- locity pressure (0 88 in. for 3750 fpm tion with rivets of wits to prevent 
sure. Therefore, if the fan or exhauster from total pressure. This static pressure further manipulation and maintain 


ratings are given in manufacturer's fan equals 8.45 in. minus 0.88, or 7.57 in 
the proj rb Aree 





July 1955 °* 59 











ENVIRONMENT IN THE FOUNDRY 








MOLDING and 


CORE MAKING 


Sand and 


8 The hygienic problems involved 
in shell molding tend to be more of 
a nuisance than a health hazard. 
Similarly, dust concentrations and 
other hazards of core making opera- 
tions are safe if recommended oper- 
ating procedures are applied 

The methods of sand preparation 
are basically the same in all branches 
of the industry whether mechanized 
or not and the usual safety precau- 
tions apply. They are discussed else- 
where. 
® Core making. Dust concentrations 
in most operations are safe because 
sand particles are large and the sand 
is necessarily in a tempered condi- 
tion. However, certain hazards may 
arise which are not inherent in the 
actual forming of the cores. 


® Mixing ingredients. Most of the 
materials are nontoxic—-a few are 
skin irritants. The normal operation 
of a core sand muller is often dusty 
and a nuisance. 

When an exhaust hood is required 
for any reason, it may be designed 
according to the method previously 
explained, In lieu of exhaust, dust 
can be 
totally enclosing the muller. 
shipped in 


satisfactorily controlled by 
Binders are often 
paper bags from which they are 
emptied into the core sand mixer. If 
such bags are punctured at the bot- 
tom in order to admit air, the partial 
vacuum in the bag caused by the 
displaced material is broken. ‘This 
procedure greatly reduces escaping 
dust. 

The operation of mixing ingredi- 
ents in modern foundry practice 
usually is not hazardous to health 
When resins in powdered form are 
used as binders, a dermatitis hazard 
may exist for susceptible persons 

Some solvents used in sand mix- 
ing are flammable and consequent 
ly all electrical equipment in the 


smoke are easily handled 


Shell molding operations in foundries have a low degree of hazard. 


area should be explosion proof 
® Blowing. Blowing presents no in 
dustrial hygiene problem. A safety 
hazard may be present, however, if 
tightly 


boxes and flasks are not 


sealed 
* Spraying or dipping. Washes are 
composed of a variety of materials 
suspended in various liquids such as 
water, core oil, gasoline, alcohol and 
naphtha 

Of the common suspensions silica 
and asbestos are the most important 
from a health standpoint 

Materials 


washes to give a specific color may 


sometimes added to 
contain lead and thus where the 
wash itself may be safe, the color 
ingredient may be poisonous 
Dipping is not considered to be 
hazardous and vapors from organi 


solvents, if used, may be satisfac- 
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torily controlled by general ventila- 
tion 

Spraying with washes containing 
toxic substances such as silica and 
lead is always hazardous even though 
the material is suspended in wate: 
Spray guns atomize the suspension 
so that in effect a toxic and respira 
ble aerosol is formed. A control air 
volume of 150 cu ft per min per sq 
ft of hood opening is recommended 
® Core baking. Acrolein gas always 
forms because of thermal decomposi 
tion of core oil during baking 
Because low atmosphe ric concentra- 
tions of acrolein are intolerable by 
man, removal of core oil fume by 
proper methods of exhaust is essen- 
tial 
* Sources of energy. Coke and coal 
are used in the older types of equip- 
which fume usually 


ment trom 








escapes, Frequently some form of 
exhaust hood must be installed over 
the oven doors to control leaking 
gases 


With 


baking presents two minor problems 


modern equipment, core 
1) flammable condensate in stacks 
2) fume from hot cores after re 
moval from ovens 

Condensate in core oven stacks can 
be eliminated by preventing effluent 
gases from reaching the dew point 
by using double-walled stacks or by 
increasing the stack 
locity. The latter 
operating cost by 


discharge ve 
remedy increases 

forcing excess 
secondary air through the core 
oven; hence an insulated stack is 
preferred 

When hot cores are removed from 
many irritating 


ovens, in cases 


fumes continue to be evolved until 
the core cools to dew point tempe ra- 
tures. This problem can be solved by 
placing the core racks in a complete 
or partial enclosure which is under 
sufficient vacuum to prevent escape 
of fume. An in-draft to all openings 
of 150 ft per min is recommended 
hence the more complete the en- 
closure the less air required 

ventilation 1s 


® Grinding. Exhaust 


Mini- 


mum duct velocities should be no 


effected by partial enclosure 


less than 3750 fpm, and recommend 
ed exhaust volume is 200 cfm per 
sq ft of table area 
® Shell molding. Health hazards di 
rectly associated with shell molding 
ire not potentially severe 
Non-hydrolyzable silicones used as 
mold release agents are of a very 
low order of toxicity, hence hazards 
from handling them are minor 
The solvent in which silicones are 
dispersed Way also constitute a 
hazard 
® Toluol is a more powe rful narcotx 
than benzene and its acute toxicity 
is greater! 
® Acetone has a relatively low ordet 


Reports ot 


poisoning from acetone are rare 


f toxicity industrial 


® Carbon tetrachloride is very poi 
sonous and is easily absorbed by the 
mucous membranes, the lungs, and 


to some extent by the skin 


® Irritation from resins. In dry mix 
ing resin and sand, dust is produced 
and a hazard from silica may exist 
i atmospheric concentrations are 
great enough. Resin dust is an irri 


tant and sensitizer and can cause 


dermatitis and lung and eye trrita 
tion. Direct physical contact should 
hye avoided 

Dust produced during mulling can 
be controlled by exhaust ventilation 
or by using a wetting agent to mini 
Kerosene in 0.25 pel 


satistactory 


mize dusting 
cent weight additions 


For small batch 


mixers, a cover over the opening ol 


for this purpose 


the mixer freque ntly serves as a sat 
isfactory method of dust control 

L he type of mat rial used to bach 
up the shell has a relationship to 
industrial hygiene, Round metal shot 


presents a seriou alety hazard il 
spilled, Round shot has a tenden 
to roll causing the halves of the shell 
slight] This results in 


a thin fin on the casting at the part 


to separate 
ing line necessitating grinding and 
thus introducing a secondary dust 
problem 

If lead rather than steel or copper 
shot isu ed the po ibility ola le id 
\ preferred method of 


gluing 


hazard exist 
hygienic control consists of 


the shell halve together 


sand to 


usiny onl 
enough bach up 


chilling Casting can then be 


pre vent 


shaken out on exhausted shakeout 


machines 


Core making is a safe operation but some problems exist in associated activities not inherent in the process 
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MELTING and POURING 


Exhaust hoods, stacks and enclosures 
control the fumes 


Editor's Note: This 
concerned only with in-plant en- 


section 15 


vironment and does not consider 
the proble ms of external air pol- 
lution which may arise by fol- 
lowing the ventilating methods 
described here. If stack fumes 
must be collected, the roof ven- 
tilators and gravity stacks sug- 
vested cannot be used, 


@ The health hazard connected with 
melting and pouring depends on the 
type of metal being processed. The 
degree of the hazard determines the 
extent of ventilation required. 

Often the volume and nature of 
the fumes produced by a cupola do 
not require an exhaust hood over the 
tapping spout when: 
® Tapping is intermittent. 
®* Concentration of fume during tap- 

out does not exceed the maximal 

allowable concentration except in 
the immediate vicinity of the 
spout 

The principal constituent of the 

fume is iron oxide, which is physi- 

ologically inert. 

The cupola operator can easily 

avoid the direct plume of fume. 

On the other hand, local exhaust 
ventilation is sometimes necessary 
even though the fume from the 
metals being processed is harmless. 
Example: the fume from an electric- 
are furnace melting manganese steel 
is principally iron oxide. Yet the 
volume of fume is sufficiently con- 
centrated in exposed 
personnel a condition of the lungs 
called siderosis, Not only the melters 


to produce 


but also the crane operators may be 
exposed, especially if the crane cab 
and furnace are on the same side of 
the bay. Furthermore, the dense vol- 
umes of fume produced during melt- 
ing and tapping often so reduce 
visibility that cranemen cannot oper- 
ate safely. 

When the heat contains poisonous 


metals such as lead or beryllium 


even in trace amounts, some form 
of ventilation is nearly always neces- 
sary in order to prevent occupational 
disease. 

Thermal updrafts can be used to 


designing hoods 


advantage when 
especially in designing exhaust ven- 
tilation for melting operations, be 
cause the temperatures involved ar 
of the order of 2000 F or higher 
Convection air currents produced by 
such temperatures frequently yield 
velocity pressures so great that fans 


are not required for suction 


When designing exhaust ventila- 
tion for melting and pouring equip- 
ment, it is helpful to 
ventilation as an air problem 
fume problem, 


consider 
not a 


Fume, of itself, is unable to move 
in any direction unless it is convected 
by air or gases which impart kinetic 
energy to the fume. Thus, by con 
trolling the direction of flow of air 
or gas, the dispersion of fume is 
automatically controlled. This prin- 
ciple enables the designer to estimate 
baffle, di- 


enclosure will be 


whether a simple cover 
verter, hood or 
effective, For example, a canopy 
hood located near a drafty opening 
such as a door or window, will not 
be effective unless the draft through 
the opening can be neutralized by 
baffles or other devices 

A lift truck passing an exhaust 
opening at the rate of 5 mph (440 
fpm) can produce cross currents of 
nullify the draft 


velocity of an adjacent hood. In such 


air that may 


cases, if the air-flow pattern is dis- 
torted momentarily and infrequent- 
ly, no harm may result. But if the 
interference is continuous or fre- 
quent it is necessary to provide par- 
titions or baffles, or to increase the 
control velocity of the hood in ordet 
to overcome the air disturbance 
caused by the moving vehicle. 
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MELTING 


® Gravity stacks. When a gravity 
stack is used to control fumes from 
melting equipment it should be kept 
in mind that the volume of air car 
ried by such stack is directly propor 
tional to 
® Stack cross-sectional area 
® Stack height 
® ‘Temperature differential between 

stack inlet and outlet 

Thus, if the proper size stack can 
not be installed because of limita- 
tions of space and if the temperature 
gradient in the stack is insufficient 
draft must be induced by mechani- 
‘ il mecans 

Gravity stacks are suggested here 
only when the source of fume is hot 
enough in most cases to produce ade 
quate draft, and it has been assumed 
that the proper stack size can_ be 
used 
® Lift-out furnaces usually are in 
stalled in a pit, and hence are some 
times called pit furnaces. Used cus 
tomarily for melting non-ferrous 
metals, pit furnaces require exhaust 
ventilation In most cases 

An enclosure is an effective way 
of controlling fumes from pit fur- 
The exhaust volume should bs 
of the order of 2000 cfm 


to maintain an in-draft of 100 fpm 


NACCS 
sufficient 
through all openings when access 
coors are open. This velocity is usu- 


ally attained with a gravity stack 


® Tilting furnaces are better ex- 


hausted by complete enclosures 
which have a rear access door for 
charging and a counterbalanced 
front panel that can be raised for 
pour-off, Such a hood requires an 
exhaust volume of only 2000 cfm per 
furnace. A gravity stack will carry 
this volume in most cases 


* Stationary furnaces are used for 


holding” or melting non-ferrous 


metals. In aluminum foundries, these 
holding a 


furnaces are useful for 

















melt which requires further treat- 
ment before casting. Crucibles may 
be lifted from the furnace or the 
molten metal ladled directly from it 

A simple enclosure with gravity 
stack affords adequate control of 


fume. 


*"A _ reverberatory furnace has a 
vaulted ceiling that deflects flames 
and heat toward the surface of the 
charge to be melted. Flame, intro- 
duced at one end, passes over the 
charge toward a stack at the other 
end. During melting, fumes are con- 
ducted through the stack and no 
other ventilation is needed. 

If poisonous metals such as lead, 
cadmium, beryllium, etc., are melted 
in the furnace, the tapping spout 
must be exhausted. A simple canopy 
hood close to the tapping spout will 
effectively control fume during pour- 
off. An air velocity of 150 fpm across 
the face of the hood is sufficient but 
an exhaust fan is required in most 
cases in order to develop adequate 
draft. 


®" Stack charging furnaces are usu- 
ally constructed with an _ oblong 
hearth which terminates in a short 
flue. The furnace is tilted along the 
Most 


stack charging furnaces are of the 


longitudinal axis for pour-ofl 


flames in- 
deflected 
by the vaulted roof and the products 


reverberatory type, Le 
troduced at one end are 
of combustion escape through the 
charging stack 

A gravity exhaust pipe connected 
to a canopy hood mounted above the 
stack 
control of fumes emitted from the 


furnace provides adequate 
charging end of the furnace. The 
hood must be designed with an access 


door for charging 


® Barrel furnaces, so called becaus« 
of shape, rotate continuously during 
melting. Flame is introduced at one 
end, and fumes are emitted at the 
other end. Fumes blown from the 
furnace retain their directional effect 
for a considerable distance from the 
point of emission. Thus barrel fur- 
naces are a source of excessive at- 
mospheric contamination unless ade- 
quate control measures are applied 

Complete enclosure of the furnace 
When 


is recommended designing 


must bx 


the enclosure, provisior 
made for ease of charging pour off 
and maintenance. The heat devel 
ope d by barrel furnaces is sufficiently 
dratt 


intense to produce adequat 


by gravity 


® The kettle furnace is casily eo» 


hausted by a simple canopy hood 


connected to a gravity stack. During 
melting the pouring spout faces up 
ward, thus directing fume into the 
hoods 

The hood face area should be 
large enough to provide control of 
contaminants during pour-off and 
it should be suspended close enough 
to the furnace to overcome the influ 
ence of disturbing cross drafts 

This type ol hood can he ck signed 
for access by monorail, bridge crane 
or lift truck if suitable openings for 
bridge cram cables Ol monorail 
track are provided, The hood is not 
effective if the spout of the furnace 
is allowed to remain in horizontal 


position during melting 


® Rocking furnace. A canopy-type 


Hood controls fume problem at melting station 


during the melting evcle but dur 


t 


if pouring Ope ion aA Cale 
does not captu the effluent con 
pletel Uni 
ons occasiona ind thy ‘ i! 
made up of nont c metals a cal 
op hood | not recommended \) 
exhaust volun 
nace and mechanica adratt i 
required 

\ mor complet enclosure iit 
pro ice better cf ntrol ( peciall 
during pour ol mad ravit tach 
are usuall mequate lor haustion 


ot tur 


® Electric low- or high frequency in 


duction furnaces, Induction furnac 
may be exhausted | ol ol the 
method previou | uuu et l¢ 
fuel-fired furnace 

I he hape of tl hurnacs Op 
iting procedure na plant la out 
vill determir the type of ventila 
tion to be selected 

Wher nauction turnac ire used 


When hood is properly 


designed the foundry air will not be contaminated by these fumes 
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to melt nontoxic alloys, fue control 
by general ventilation (dilution ven- 
tilation) may be satisfactory. 

* The electric are furnace is used 
extensively in steel, gray iron, malle- 
able, and occasionally in nonferrous 
melting. Dense fumes emitted from 
the furnace during melting and tap- 
ping are best controlled by local 
exhaust. 

A hood mounted on the roof ring 
provides excellent control of con- 
taminants with a minimum air vol- 
ume of 2,500-40,000 cfm depending 
on size of furnace. By means of a slip 
connection to the exhaust duct, suc- 
tion in the hood can be maintained 
even when the furnace is tilted for 
tapping. Skirts over the 
spout and side-charge door effec- 
during all 


pouring 


tively fumes 


phases of the melting cycle. 


capture 


® Cupolas, Insofar as in-plant con- 
tamination is concerned, the meth- 
ods of ventilating fumes from cupo- 
las are basically the same, whether 
the cupola be hot blast, closed top, 
or open top 
The tapping 
and sometimes the charging door are 


spout, forehearth, 
the sources of in-plant atmospheric 
contamination from cupolas. 

A simple roof ventilator provides 
satisfactory control of fumes when 
non-toxic metals compose the heat 
or when tapping is intermittent, 

A canopy hood with side baffles is 
usually necessary for adequate fume 
control when non-toxic metals com- 
pose the heat but tapping is continu- 
ous into forehearth or bull ladle. 

An exhaust velocity of 150 fpm 
into all openings of the hood is re- 
quired. A gravity stack is satisfac- 
tory in most cases. 

A canopy hood with side baffles 
or equivalent enclosure) and me- 
chanical draft are always necessary 
to control toxic metal fumes issuing 
from cupola spouts during tapping 
A minimum exhaust velocity of 150 
fpm into all openings of the hood 
is recommended, 

Sometimes products of combus- 
tion and metallic fumes are emitted 
from the charging door of cupolas. 
Poor charging practice usually is 
the cause of such emissions; however, 
except for the danger from carbon 


monoxide no health hazard results 
if the cupola is mechanically charged 
or if the heat is composed of non- 
toxic metals. 

® Inoculation of nodular or ductile 
iron. During treatment of molten 
iron with magnesium or other inocu- 
lating substance, dense clouds of 
fume are generated. The reaction is 
exothermic and produces intensé 
heat and light. One pound of mag- 
nesium yiclds on burning about 
11,000 BTU’s. Wave lengths of light 
are given off in the ultraviolet, visi- 
ble, and infra-red spectrum. 

A preferred method of reducing 
fume during inoculation consists in 
the use of proprietary magnesium 
alloys which produce far less fume 
than Alloys in 


more general use are combinations 


pure magnesium 
of nickel, ferrosilicon, cerium, and 
silicon with magnesium 

A local exhaust hood is recom- 
mended for control of fume. By 
means of an extensible exhaust pipe 
of telescopic type a funnel is located 
delivery 


over the  tapping-spout 


point. One terminal of the exhaust 
duct is connected to a fan on the 
roof giving 25 to 30 cfm per lb. of 
iron, The system may be operated 
only during inoculation of the melt 
® Slag wool is a physiologically in- 
ert silicate and as such requires no 
exhaust ventilation. In the interest 
of better 
prevention of dispersion is recom- 


housekeeping, however 
mended, 

A diverting baffle installed near 

the slag opening of the cupola may 
be used to deflect slag into a water 
trough, thus preventing formation of 
the wool. 
* Cupola lining. Lining the cupola 
may be hazardous to health if the 
materials used contain silicatin the 
form of sprays or in other condition 
When chipping out old lining for 
repair patching, high concentrations 
of dust are formed in the confined 
space of the stack. Dust exposures 
may be more or less severe depend- 
ing on the duration of the work and 
the percentage of free silica or other 
toxic material in the dust. 

Linings of cupolas used for melt- 
ing metals such as lead, beryllium, 
with poisonous 


etc., are coated 
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metallic oxides. Thus, in addition to 
the hazard from silica dust, the oper- 
ation of lining repair may also in- 
volve exposures to other materials. 

A respirator or a supplied air hel- 
met approved by the U. S. Bureau 
of Mines for the particular dust in- 
volved should be worn during the 
dusty phase of lining repair. This is 
a preferred method of protection 
against dust exposures 

The practice of placing a sala- 
mander in the cupola to temper air 
in cold weather is unsafe and con- 


demned. 


POURING OPERATIONS 


® Preheating ladles. Ladles are cus 
tomarily preheated by oil or gas 
fired burners. In most cases danger- 
ous concentrations of the gas in the 
general foundry atmosphere are not 
reached even when some carbon 
monoxide is formed from combus- 
tion of ladle heater fuels 

When ladles are heated in confined 
spaces occupied by plant personnel 
or when crane cabs are located di- 
rectly above the ladle heater station 
local exhaust ventilation is recom 
mended 

If there is no danger from carbon 
monoxide fumes, preheaters for 
ladles used to pour nontoxic metals 
require no exhaust 

Preheaters for ladles used to pour 
metals containing toxic materials, 
e.g., lead, beryllium, etc., always re- 
quire local exhaust hoods unless the 
preheaters can be isolated from 
working areas in such manner that 
plant personnel are not exposed to 
injurious fumes 


Loc al 


heaters will operate by gravity ex- 


exhaust hoods for ladle 


cept under unusual circumstances 


* Bull ladle to pouring ladle. Dens 


clouds of fume frequently are 
evolved when molten metal is trans- 
ferred from bull ladle to pouring 
ladle. ‘The method of exhaust (local, 


intermediate, or general) depends 
on the nature and volume of the 
fume produced 

One of the hood forms previously 
suggested should provide satisfac- 
tory control of the fume in most 


Where hoods take the form 


ol « omplete or 


Cases 


par tial en losures 














gravity stacks produce sufficient 
draft unless the surrounding area is 


under negative pressure. 


* Skimming pyrometry station. For 
innocuous metals, general ventilation 
of the skimming and pyrometry sta- 
tions is adequate. 

Insofar as toxic metals are con- 
cerned, local exhaust ventilation is 
recommended in all cases unless the 
ladle is skimmed under an effective 
furnace hood. 

Wher: it is impractical to skim 
under an existing furnace hood or 
local exhaust 


enclosure, however, 


ventilation at the skimming and 


pyrometry station is necessary 


® Ladle to flask. ‘Transporting ladles 
from melting zone to pouring station 
requires no exhaust other than gen- 
eral ventilation if the melt is com- 
posed of nontoxic metals. 

Transportation of ladles contain- 
ing poisonous materials on the othe: 
hand may result in severe exposure 
to injurious fumes. This is especially 
true when ladles are transported by 
hand, lift truck, monorail crane and 
walking bridge crane. 

A simple steel cover prevents es- 
cape of fume from the ladle and 
thereby affords satisfactory control 
Where practical covered ladles of 
the commercial type are preferred 

If the monorail crane can be elec- 
trified, an exhaust hood fitted to the 
bail of the ladle provides excellent 
control of fume not only while 
transporting but also while pouring 
metal. A fan mounted on the trolley 
and connected to the hood by flexi- 
ble tubing blows fume from ladle to 
roof where the contaminant is re- 
moved by roof ventilators or moni- 
tors. 

To prevent damage to the fan 
and tubing from the intense heat of 
the melt, sufficient air must be ex- 
hausted. The rate of 
needed may be 


ventilation 
determined from 


published curves 


* Pouring station. In 
pouring, where molds can be brought 


production 


by conveyor to a central pouring 
station side hoods provide excellent 
control. 

If molds are poured on a roller 
conveyor but not at a fixed station, 
a local exhaust hood is one of the 








most inexpensive and efficient meth- 
ods of controlling pouring fumes 
Canopy hoods are seldom satisfac 
tory unless cross-air currents in the 
pouring zone are negligible 

Canopy hoods, if used for ex- 
hausting fumes from pouring should 
have a minimum control velocity of 
200 fpm across the hood face 

In jobbing shops, where castings 
vary in weight from a few pounds to 
several tons, hooding is impractical 
unless the molds can be brought to 
a central station for pouring In the 
case of fumes from nonpoisonous 
metals, general ventilation usually is 
sufficient if canopies are installed 
over the pouring zone as previously 
explained, 
® Centrifugal 
fume from centrifugal castings oper 


casting. Control ol 
ations does not differ from that re 
quired for other methods of casting 
Whether the casting machines are 
singular or in longitudinal rows the 
control of fumes is based on prin 


ciples of engineering already ex 


plained Hoods for centrifugal cast 
ing machines, regardless of orm 
hould have a minimum 
velocity of 150 fpm at the point of 
lume generation 

Remember, the methods of ex 


hausting fume from nelting ane 


pouring operations described pre 
viously are suggestions only. ‘The di 
signer may find it necessary to alter 
the hoods to fit his particular cir 
cumstances 

Caution! When using fans to in 
duce draft in any type ol hood con 
trolling metal fume the designe: 
should not use motors that are lo 
cated in the hot va tream bes tus 
of danger of burnine them out 

Ventur ejector 
cient and the cost per cubic foot of 
entrained air is hiel 


It should be re empha zed that 


the requirement { rewulatory au 
thority in an locale n t be com 
plied with regardl ol the ecom 
mendations or suggestions offered u 


this manual 


Ventilation is a must for this furnace. Exhaust volumes must be care 
fully figured but when properly engineered, enclosure solves problem 
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RADIATION 


Air movement is only a fraction of the answer; 


shielding solves the major problem. 


@ Some foundry jobs are uncom- 
fortable not because of high air 
temperature but because of radiant 
heat. The difference between the 
two is often overlooked, The meas- 
ures which will control high air 
temperatures will not control radiant 
heat. 

The four 
physical environment that directly 
influence comfort are: (1) air tem- 


major factors of the 


perature; (2) relative humidity 


moisture in the air): (3) air move- 
ment (velocity of air blowing on a 
person); (4) mean radiant tempera- 


ture of surrounding surfaces, 


* Air temperature is the popular in 
dex of comfort, Sometimes it is a 
good index—-but only if the humid- 
ity is low, if the air is still, and if 
there are no sources of excessive 
radiant heat present. 


® Humidity is the next best recog- 
nized factor in comfort. The asser- 
tion, “It’s not the heat— it’s the hu- 
midity!” is being given more and 
more credence, 

* Air movement is important not be 
cause it lowers the air temperature 
but because it accelerates evapora- 
the drying of perspira- 
tion——which is man’s only device for 


tive cooling 


cooling himself. 

® Radiant heat is recognized in many 
of its aspects. On a hot sunny day 
people walk on the shady side of the 
They have blocked off the 
rays from the sun, and this makes 


street 
them more comfortable — although 
the air temperature in the shade is 
scarcely lower than that in the sun 

Many 
failed to shade their workers from 
similar infrared energy. 
Yet control of radiant heat is in- 
variably less expensive than applying 
convective ventilation. 

Radiant heat is a form of electro- 
magnetic radiation of relatively long 
wave length. Light is exactly the 


foundries, however, have 


invisible 


same form of radiation but of short- 
er wave length. Radiant heat is not 
effective until it falls on some object 
that will absorb it. It travels through 
air without heating it. Blowing air 
across a beam of infrared does not 
affect the air at all. Fans, blowers 
and air jets cannot deflect radiant 
heat nor keep it from falling on a 
pe rson 

When infrared falls on some ob- 
ject it is absorbed or reflected de- 
pending entirely on the surface of the 
Polished 


reflectors. 


object metals are good 

Most common objects, however, 
are poor reflectors of infrared which 
means they absorb most of the heat 
falling on them. Color makes little 
difference; white reflects most of 
the visible light but against infrared 
it is no more reflective than is black 
Aluminum paint can reflect as much 
as two-thirds of incident infrared. 
Aluminum sheet or foil reflects 90- 
95 per cent of the infrared. 

An object absorbing the infrared 
energy falling on it becomes heated. 
If the object is a man, he gets hot 
However, man is a good radiator and 
if surrounding objects are at a lower 
surface temperature than he is he 
will reradiate to them. But ii his 
surroundings are at a higher tem- 
perature than a man’s skin (92 F 
in winter, 95 F in summer), he accu- 
mulates heat and his temperature 
goes up, 

How can the existence of a radiant 
heat problem be determined? 


® Globe thermometer. The ordi- 
nary thermometer is designed to in- 
dicate air temperatures, It does not 
react reliably to radiant heat that 
falls on it. However, if its bulb is 
surrounded by a thin-walled, hollow 
metal sphere painted flat black on 
the outside, the sphere will absorb 
nearly all the radiant energy reach- 
ing it. The thermometer will respond 
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to this, in addition to the room air- 
temperature. Such an instrument is 


called a globe thermometer. 


* Air temperature and humidity. 
To learn the true air temperature, 
the bulb of a second thermomete1 
must be shielded from radiant heat 
shielded 


thermometer. An _ im- 


This device is called a 
aspirating 
provement is to place a wet-bulb 
thermometer in it beside the dry 
bulb thermometer. 

® Air 


measured by any one of several dif- 


velocity. Air velocity is 
ferent types of instruments which 
are commercially available 

With 
shielded dry-bulb and wet-bulb ther- 
mometers, globe thermometers, and 


these four instruments 


air velocity meter—any industrial 
environment can be studied for its 
effect on personal comfort. The rela- 
tive importance of radiant heat and 
heat carried by convection can be 


determined casily 


® Problem. Assume the mean ra- 
diant temperature of the surround- 
ings (mrt) is as much above the 
globe thermometer reading (t,) as 
the latter is above the air tempera- 


ture (t,). Calculate the mrt. 


® Answer. The elevation of mrt 
above temperature (95 F in sum- 
mer) will represent that part of the 
external heat load falling on the 
man, that is radiant heat; and the 
elevation of the air temperature 
above 95 F will represent the con- 


vective component 


* For example, suppose— 

Mrt 
150 110 20 
110 + 20 130° 

150 

Heat transferred by convection 
110 95 15 

Heat transferred by radiation 
150 95 55 
Total 70 








Convection component 15 

21% 

Radiation component 
79% 
Total 100% 

Thus 79 per cent of the heat load 
at this 
while only 21 per cent is heat car- 


location is radiant heat 
ried by convection, or hot ait 

In this 
around the 
cooler outdoor air is not going to re- 
duce the radiant heat load. For the 
least possible expenditure and for 


example, blowing air 


room or introducing 


the quit kest results the radiant heat 


must be attacked directly 


® Heat balance. The human body, 
like any physical body, exchanges 
heat with its environment in accord 
with fundamental thermodynamic 


These 


with equal validity to all persons 


principles principles apply 
This does not mean that everyone 
exposed to a given thermal environ- 
ment will have exactly the same 
feelings of comfort or discomfort 
One person may be working harder 
than the other, thus producing more 
heat units that have to be dissipated 
One may have a more ample per- 
spiring mechanism than the other, 
etc. 

The body receives heat from three 
sources: the heat produced within 
work (metabo- 


the body through 


lism), and heat transferred to it 
through 


radiation. This heat must all be dis- 


convection and through 
posed of by the cooling that comes 
from evaporation of perspiration, If 
it is not, body temperature will rise 
After a rise of only a few degrees 
the person is in for trouble. 


® Measures of “Comfort.” Many 
efforts have been made to combine 
the four environmental factors into 
a single index of comfort. By study- 
ing the reactions of large numbers of 
people under controlled laboratory 
conditions, where cach would report 
‘This situation is ‘comfortable’; and 
that is not,” the effective tempera- 
ture scale was derived 

Use of effective temperature will 
help a plant operator take some of 
the guesswork out of his heat prob- 
lem. He can judge his own heat con- 
ditions in a way that is impossible 


All the ventilation in the world wouldn't affect infra-red radiation 


from newly poured flasks 


if he only has before him the four 


separate environmental readings 


globe temperature, dry- and wet 


bulb temperatures and air velocity 


® Control. Radiant heat can be 
controlled by (a) lowering the tem- 
perature of the source b) reducing 
the emissivity of the source (energy 
radiated depends not only on tem 
source but also on 


black 


interposing a 


perature of the 
how nearly it approaches a 
body 4 and by Y 
shield or screen between the source 
and the man so that he is in an 
infrared “shadow.” 

The surface temperature of the 


source can often be lowered by 
applying conductive insulation, as in 
the case of a furnace or oven wall 
or by operating the source at a 
lower temperature. The latter, how 


ever, is seldom permissible 


but shielding solves the entire problem 


I he at ivi } the oOurce can 
he lowered b heathing or coating 
it with sheet unum. Thickne 
of the coating i no account, The 
thinnest aluminum foil pasted to 
asbestos board panels surrounding a 
fire box will reduce the radiated heat 
10-fold 
Structural 


diate Ik heat metal 


tempe iture painted 
with aluminun | andthe ce 
not radiate as muse re lor a given 


temperatul oil unted steel 


® Radiant heat shields 


several typ 
terials fros 
Most m 
ashest« LD 
brick, ete 
radiant he 


selve ana 
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a good emitter, they re-radiate heat 
to the person they are designed to 
protect. If they have physical con- 
tact with the hot source they will 


Air Globe 
above alr, I 


Globe 


thermometer, F temperature, F 


Brick, unshielded 161 99 62 
Aluminum shield ........ 99 89 10 
Reduction due to shielding........... 62 10 


attain relatively high temperatures 
and will radiate nearly as much 
heat as an unshielded source 
Absorptive shields, however, are 
useful if they are water-cooled, For 
example, an effective shield is one 
of sheet steel or iron mesh with 
water flowing down it. The metal 
absorbs the heat which is immedi- 
ately carried away by the water 
reflective 
shields. Aluminum is the most satis- 
factory material, Thickness is unim- 
portant, except for structural con- 


Less expensive are 


venience, These shields will reflect 
85 to 95 per cent of the heat strik- 
ing them 

Their principles of 
however, must be 


operation, 
thoroughly un- 
derstood, There must be an alumi- 
surface and preferably 
two aluminum-to-air surfaces, one 
on each side of the sheet. This 
means they cannot be imbedded be- 
tween other materials. They should 
be painted or enameled, If covered 
with oil, grease or soot they lose 
their reflective property (although 
ordinary dry room dirt doesn’t lower 
their reflectivity appreciably). If 
mounted on the wall of a furnace or 
oven they should be held out from 
the wall by brackets a couple of 


num-to-ail 


inches 
Their 
dramatic. Here, for example, are 
temperature taken at a 
square brick stack from a regenera- 


effectiveness is sometimes 
readings 


tive furnace. One side of the stack 
had mounted to it a panel of corru- 
gated aluminum 2 in. 
brackets, covering the width of the 
stack, and extending from floor 
level upward about 7 ft. An adjoin- 


away on 


ing side of the square stack was 
unshielded, Air temperature readings 
and globe thermometer 
were made about 8 in. out from the 


readings 


surfaces. 

The benefit of this shielding is 
apparent when it is realized that the 
globe thermometer is a far better 
indicator of what is “felt” than is 
the air temperature. 

The globe may be thought of in 





this way: if the walls, floor and ceil- 
ing of the room—as “viewed” from 
and the air and vari- 
ous objects in the room, are all at 


one location 


the same temperature, such a tem- 
perature would be the reading of a 
globe thermometer, Consequentty, if 
every point in the room were at 161 
F, obviously the room would be ex- 
tremely hot. If the objects were not 
at the same temperature, the globe 
would indicate the average of the 
temperatures, 

Assuming the room were 161 F, 
to reduce it 62 F merely by putting 
in place a 4 x 7-ft sheet of corru- 
aluminum is a_ substantial 
achievement. 

Notice that the elevation of the 
globe above the air temperature at 
the unshielded stack, 62 F, is the 
tipoff that the problem is essentially 
one of radiant heat. This is borne 
out by the fact that the air tem- 
perature before and after shielding 
dropped only 10 F. 

While this drop in globe tempera- 
ture of 62 F is clearly worthwhile 
the crux of the matter is this: such 


gated 


improvement could not be made un- 
less the radiant heat were blocked 
off. No amount of ventilation, no 
amount of man-cooling wind, could 
have equalled or even approached 
the good that the reflective shield 
brought about! 

A comment is needed here. When 
a man is completely wet with per- 
spiration and his body is at normal 
temperature (as it must be if pros- 
tration is to be avoided), his per- 
spiration can evaporate at varying 
rates, giving him a cooling effect, 
depending (a) on the velocity of air 
blowing on him, and (b) on the dif- 
ference between the vapor pressure 
of water at his skin temperature (95 
F in summer), P,, and the vapor 
pressure of moisture in the air at 
the room-air dry- and _ wet-bulb 
readings, P,. 

To increase man-cooling air indefi- 
nitely is not a substitute for radiant 
heat shielding. 
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Vapor pressure of water in satu- 
rated air at 95F is 42.2 mm of mer- 
cury. Vapor pressure of water at 
room air temperature of 100F, on 
thereabouts would vary from 15 to 
10 mm of mercury, depending on the 
humidity. A typical difference be- 
tween P, and P, would be 20 mm 
mercury. 

Haines and Hatch* show by chart 
the following maximum evaporative 
capacities for different velocities of 
man-cooling wind (at a 20 mm vapor 
pressure gradient. ) 

Air Velocity Max. Evap. Capacity 
Ft/Min Ratio BTU/Hr Ratio 
500 1.0 2050 1.0 
1000 2.0 2650 1.3 
1500 3.0 3100 1.5 
2000 4.0 3425 1.7 
4000 6.0 3980 1.9 

Clearly there is a law of diminish- 
ing returns. Increasing the air veloc- 
ity six-fold does not increase the 
maximum evaporative capacity even 
two-fold. Furthermore, physiological 
reactions limit the velocity of air that 
should be blown on a man. High 
velocity air becomes fatiguing to the 
individual; it may do more harm 
than good. 

To increase man-cooling air indefi- 
nitely is not a substitute for radiant 
heat shielding. 

Conclusion 

The above does not imply that con- 
vective ventilation and man-cooling 
air are of secondary importance, Far 
from it: They should be provided in 
ample quantities, for they are just as 
necessary as control of radiant heat 
However, when there are sources of 
radiant heat 
walls, ovens, red-hot metal, and the 
like, vastly improved comfort condi- 
tions will result if the radiant heat is 
attacked directly, by conductive in- 
sulation or reflective (or water- 
cooled) shielding. If radiant heat is 
the bulk of the worker’s external heat 
load, comfort cannot be achieved, no 


present, like furnace 


matter how much ventilation is pro- 
vided, unless the radiant heat is 


blocked off. 


*Mellon Institute, Pittsburgh, Pa 





@ Dust and fume concentrations 


may be minimal or severe in the 
cleaning and finishing of castings 
Health hazards, if any, vary widely 
depending on the nature of the 
operation and the size and chemical 
composition of the casting. A num 
ber of specific cleaning room opera 
tions require some form of ventila 


tion. 


® Sprucing station. Sprues are re 
knock 


burn off. 


moved from castings by (| 
off; (2 


When sprues can be removed by 


cut off; and (3 


tapping with a hammer, good prac- 
tice suggests that dusty castings be 
tumbled or blasted prior to spruc 
knock-off. 

Removal of sprues by oxyacety- 
torch 


causes high atmospheric concentra- 


lene torch or carbon § ar¢ 
tions of fume which may be toxic 
Hoods connected with flexible tub- 
ing have been used. They are effec- 
tive if properly used but in practice 
they have not given a satisfactory 
solution to the problem. 


® General ventilation is rarely ef 
fective for torch cutting jobs since 
the workmen breathe the fume be- 
fore it is exhausted by ventilators 


® Downdraft through floor grates 
is limited in its application to burn- 
off operations for several reasons 
For large castings, air velocity at the 
point of burning will be negligible if 
it is over 3 ft above the floor. In 
burn off, heat causes fume to rise 
against the pull of the exhaust sys- 
tem. In 
placed on a downdraft floor grate 
choke off suction, thus 
the effect of the system. 


addition, large castings 


nullifying 


® An exhaust booth with retract- 
able or jack knife roof is effective 
for controlling fume from such oper- 
ations without interfering with pro- 
duction. The roof is retracted or jack 
knifed by air 


mechanical means in order to admit 


cylinder or othe 
the crane load. During burn-off the 
roof is closed, thus forcing incoming 
air to sweep fumes down and away 
from the operator’s breathing zone 
A suggested air volume found to be 
optimum is 150 cfm per sq ft of 
booth opening. 


® Wet type tumbling mills. These 


are one of several variations in 
tumbling mills and are especially 
adapted for 


products. 


cleaning non-ferrous 


Tumbling mill 


s internally ventilated. High air 


velocities must be maintained in connecting pipes 


CLEANING ROOM 


Clean up the cleaning room by 


local exhaust ventilation. 


The mill shells should be 


tight and if a cover is used it should 


water 


be close fitting and gasketed to pre- 
In any method 
level 


should be maintained to prevent the 


vent water leakage 


of wet tumbling the water 
escape of any dust or dry dirt. In 
mills where there is a continual flow 
of water it may be recirculated if 


desired. 


* Continuous type tumbling mills. 
These vary considerably in design 
but all depend on removing all dust 
and dirt when it becomes fine 
enough. Not less than 400 fpm lineal 
velocity of air should flow into all 


mill openings 


* Batch type mills. 
There are several types but all oper- 


tumbling 


ate on the same general principle of 
periodic loading, operating and un- 


loading. 


Stave mill These have 
ol slat 7 the outside construction 
of the mill shell with the 


spaced sufficiently apart for the dust 


staves 
staves 


and dirt to drop through the open 
ngs No regular mean ol exhaust 
ing stave mills is provided and the 
should be housed in an exhausted 
enclosurs 

The air intake into the mill hou 
should be located 


front and hottom of the en 


ing or enclosure 
at the 
closure and hould he ol ic h Si7t 
that the average air velocity is at 
least 400 Ipm 

2. Internally ventilated mills, In 
these all-metal mills the air for ven 
tilating and removing the dust and 
dirt gencrated in the mill is drawn 
into one end of the mill and ex 

the opposite end, A 
veloc it of 000 fpm 


should be maintained in the branch 
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pipes connected to internally venti- 
lated mills 

5. Duct ventilated mills. In these, 
drawn 


the air for ventilating is 


through two ducts diametrically 
opposed, The air flow is always con- 
stance regardless of how closely the 
mill is packed with products and 
there is little or no tendency for the 
dust and dirt to drop out of the 
tramp-iron trap. A minimum ve- 
locity of 5000 fpm should be main- 
tained in the ducts and branch pipes 


connected to duct-ventilated mills. 


8 Abrasive cleaning. Various types 
of equipment and different methods 
of projecting a variety of abrasives 
are used in blasting metal parts 
Much dust is created and all types 
of equipment and auxiliary parts 
built. They 
must be constructed so there is no 


must be substantially 


outward leakage of dust into the 
general atmosphere when the ex- 
haust system is operating. Among 
the types of abrasive blasting equip- 
ment are 

1, Abrasive blasting rooms. Where 
the operator is working within the 
room the abrasive 


blasting room 


should have down-draft ventilation 


or not less than an average of 80 
fpm velocity over the entire project- 
ed floor area. 

2. Abrasive blasting tunnels. In 
these the cleaned 
passes into the cleaning 


product to be 
room or 
chamber through an entrance open- 
ing by some means of conveyance 
and then passes out of the room 
through an exit opening. Entrance 
and exit openings should be provid- 
ed with vestibules of sufficient 
length or number of turns so that 
the baffling over the cross-sectional 
area of the vestibule openings, pro- 
vided to prevent ricocheting of abra 
sives, will be effective. 

An average air velocity of at least 
300 {pm into the vestibules through 
the net open area of the doors ot 
curtains is recommended. The abra- 
sive blasting portion of the tunnel 
should be provided with downdraft 
ventilation of not less than 80 fpm 
average velocity over the entire 
projected floor area 

3. Rotary abrasive blasting tables 
In this equipment the product is 
loaded onto a horizontal rotating 
table and passes into an enclosed 
chamber for abrasive cleaning. The 
volume of air exhausted from the 


Exhaust hood is used for swing frame grinder but an enclosure would 


control dust more effectively. Some kind of local exhaust is required. 


chamber should be not less than 
equal to 200 cfm per sq ft of gross 
area of the inlet and outlet openings 
without the protective curtains in 
place 

+. Abrasive blasting mills. Whether 
of the barrel or conveyor type (air- 
less), they should be ventilated at 
least equivalent to 20 air changes 
per minute, based on the empty 
cubical contents of the work cham- 
ber 

5. Abrasive blasting hand cabi- 
nets. These are small enclosures in 
which the parts are cleaned either 
by manipulating the product or by 
directed by the 


abrasive stream 


operator who views the operation 
through a plate glass window from 
the outside 

In no event should the average 
velocity of air entering all opening 
in the cabinet be less than 500 fpm 

6. Hydraulic blasting or cleaning 
units. Units using water to clean 
with or without abrasives should be 
confined within enclosures that will 
prevent the water and/or abrasives 
from splashing or ricocheting out- 


side the em losure 


® Grinders. Grinders should use 
the air volumes recommended and 
the exhaust should be increased when 
poisonous metals are processed. Four 
types of grinders are referred to 
here 

1. Spindle grinders. Hoods should 
be carefully designed and it should 
be noted that exhaust volumes vary 
with wheel diameter 
When cast- 


ings are light enough to be handled 


2. Portable grinders 


on a bench, a bench grinding booth 
gives adequate protection provided 
exhaust air volumes are of the orde 
of 150 cfm per sq ft of booth face 
opening 

5. Swing frame grinders. Dust is 
most effectively controlled by an 
exhaust enclosure. A control air vol- 
ume of 100 cfm per sq ft of opening 
is a minimum and 150 cfm/sq ft of 
opening is preferred 

4, Stuff shaft grinders. Dust from 
stiff shaft grinders is best controlled 
by an exhaust booth. Booths must be 
designed to give a minimum air 
velocity of 100 fpm at the grinding 


wheel. 





@ Dusts, fumes and gases generated 
by welding may produce adverse 
effects on health. Special precautions 
should be taken when the following 
materials are involved in a welding 
proc ess 

® Fluxes containing fluorides 

Fluoride coated welding rods 
Beryllium alloys 

Zinc. 

Brass or bronze containing lead 
Copper containing lead 

Metals coated with lead paint 
Silica burned into castings 

® Cadmium coated materials 
8 | ocal ventilation. 

1. Booths and hoods should be 
provided to capture at the point of 
generation dusts, fumes and gases 
given off in the operations listed in 
2) below when any of the follow- 
ing conditions exist: 

® The 


produc tion jobs 


operations are considered 


® The operations are performed in 
a repetitive manner, 

® The work can be adapted to a 
booth or hood application 

2. Operations requiring ventilated 
booths and hoods 

The following operations should 
be provided with ventilated booths 
or hoods 

® Gas and arc welding operations, 
if any of the material, coatings. 
welding rod or filler material contain 
toxic substances. 

* All arc welding operations 

* Metallizing operations 

* Brazing operations 

® Babbitting operations 

3. Design of booths and hoods 

Due to the many operating condi- 
tions encountered, a thorough study 
of the specific operations to be con- 
trolled should be made and the 
fundamental principles of hood de- 
sign, together with the general prin- 
ciples listed below, should be 
applied: 

® Enclosed booth. 


booth is used in connection with an 


If an enclosed 


operation requiring ventilation, the 
position of the work and the welder 
should be such that dusts, fumes and 
drawn away from the 
breathing zone by the exhaust sys- 


tem of the booth. 


gases are 


® Stationary exhaust hood Oper- 
ations lending themselves to exhaust 
ventilation by means of hoods should 
have the hoods located as close to 


the work or equipment as practical 


Hoods should capture fume at point of generation 


WELDING .... WOODWORKING 


Two local exhaust problems. 


® Movable « xhaust hoods. Where 
the size of the parts being welded or 
the location and positioning ol the 
points of operation do not lend 
themselves to stationary booth and 
hood application easily positioned 
and movable exhaust hoods may be 
used to capture the dusts, fumes and 


gases generated 


® Minimum amount of exhaust ai 
required Any booth or hood should 
be connected with an exhaust 
tem of a capacity sufficient to pro- 
duce a minimum air flow of 100 fpm 
at the point of generation of dusts 


fumes and gases 


® Woodworking machines are of 
ten the source of fire hazards; thus 
local exhaust ventilation is sometimes 
necessary in order to remove saw 
dust and wood shavings from floors 
and machines 

Exhaust hoods should he adapted 
to the type of machine they venti 
late and be installed at the point ol 
operation. A hood should never in 
terfere with the operation of the 
machine or obstruct the operator’ s 
vision of the cutting tool or tool 
guard 

Hoods for any kind of 


working hac hines can be designed 


wood 


by use of the engineering principles 
| j 
} 


explained on page 32 and following 


pages 
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DUST and FUME COLLECTION 


There's a collector for every problem. 


8 Dust problems in foundries have 
become more complex because of 
accelerated production, new methods 
and materials. Foundry dusts range 
from those which are hazardous 
down to those which are just plain 
nuisances 

Three of the most common type 
of collectors are centrifugal, cloth- 
Electrostatic 


precipitators, a fourth type, have 


type and wet type 


special applications 


* Centrifugal dust collectors use ra 
dial acceleration of the air stream 
for separating solid particles from 
the main air flow into a quiescent 
zone. The dust then settles out by 
gravity into a rece iving hopper 

The trap type is the simplest 
centrifugal collector, but it is in 
eflective except on large particles 
The so-called common cyclone type 
is next in order of efficiency but it 
too has a rather low separating force 
as has also the volute or spiral type 
collector. Of the various types, the 
high efficiency cyclone is the most 
eflective 

Complete collection of the very 
small particle sizes of the order of 
five microns usually is not feasible in 
a centrifugal collector. The exhaust 
air, therefore, should be exhausted 


outside the building 


* Cloth-type dust collectors remove 
dust from the air stream by flowing 


the air through specially designed 
filter fabric. Two general designs are 
available—the tube or bag type and 
the screen type. Mechanical mem- 
bers which support the cloth en- 
velopes are connected to a rapping 
device for dislodging the dust pack 
from the cloth surface. Hoppers are 
provided below the screens into 


which the collected dust is deposited 


*Wet-type dust collectors entrap 
dust particles in a liquid, usually 
water, and convey it by the liquid 
to a settling tank or disposal area 
They have a high efficiency in found 
ry operations 

The method of entrapping the 
dust particles varies with the design 
of the collector. The collector water 
patterns are obtained by using a 
fresh water supply, recirculating 
pump, rotor, or the air stream itself 

The types of wet collectors are (1 
spray or water curtain type; (2 
dynamic precipitator type; (3) im- 
pingement type; and (4) combina- 
tion of these types 

Wet-type collectors have no fire 
hazard, no health hazard from han- 
dling dust. They eliminate fluctua 
tions in air volume and can operate 
continuously 

See also “Do’ 
Connections” by William k 


and Don'ts of Fan 
Tracy, 
in AMERICAN FOUNDRYMAN, June, 
1955 


Cyclone collectors (they usually stand upright) separate large dust 
particles but none completely collect the critical (5 micron) sizes. 
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WATER AND SLUDGE 
OvuTLET 


Wet-type collectors work well, 
are highly efficient in foundries. 
They eliminate fire hazards and 
other problems of handling dust 


Felt tube collector is version 
of successful cloth-type designs. 
Hopper beneath the tubes can be 
opened to remove collected dust 
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® An adequate scheduled mainte- 
nance program for foundry ventila- 
tion and dust collecting system will 
pay for itself by reducing production 
time losses and costly major repairs 

Effective maintenance of ventila- 
tion and dust collecting systems is 
more 


easily accomplished if two 


rules are followed: 
® Provide for the convenient instal- 
lation, cleaning, and removal, of any 
part of the system. 


® Establish a routine procedure for 
inspection and care of all existing 
ventilation and dust collecting sys- 
tems. 


® Provision for convenient mainte- 
nance begins on the drawing board 
The designer and the installation 
craftsmen should allow for the 
eventual removal of parts which may 
wear out or be damaged by other 
equipment. 

Extra heavy construction should 
be used for 


exposed to the greatest 


those parts normally 
wear Ol 
mechanical abuse. Adequate service 
catwalks, platforms and 
should be installed to provide for 


ladders 


worker safety, convenient equipment 
access and maintenance. 

A data file should be made up for 
each ventilation or dust collecting 
system. This file should include: 

|. Actual operating data such as 
fan speed, motor load in amperes, 
air inlet and outlet velocities and 
volumes, suction, pressure readings 
at various points in the system, dates 
readings were made and reason for 
not making readings 

2. Complete name plate data and 
detailer ordering descriptions of all 
equipment. 

3. Parts lists and spare parts refer- 
ence drawings, including commercial 
description of such things as bear- 
ings, belts, sprockets, and sheaves 

4. Copies of all construction draw- 
ings and sketches. 


MAINTENANCE and TESTING 


Simple principles of preventive maintenance 


will keep your system humming. 


5. A complete index of all infor 


mation in the book 


® Exhaust hoods. Foundry exhaust 
hoods should be built to withstand 
vibration, impact, erosion, and cor 
rosion Hood pane ls should be con 
structed of not less than 16 gage 
metal. Hoods should be reinforced 
to prevent impact damage 

shakeout 


should be built of %4-in. plate with 


Crane serviced hoods 
bumper rails to protect the hood in 
let. Entrance slots of sheet-metal 
hoods will not stand up under im 
pact but 3-in. pipes or steel plates 
properly welded into a substantial 
structural steel frame should give 


good results 


® Ductwork. Al! should be 
constructed with flanged joints for 


duc ts 
easy installation and replacement 
Various parts of a system subject 


to abrasive wear can be equipped 


with removable wear sections, Long 
runs of round duct can be rotated a 
obtain 
Welded 
rather than 1 ed construction 
should be used for ducts handling 
abrasive dust 

All duct te wuld be pro 


vided with an adequate number of in 


part turn several tim to 


maximum life in se ce 


openin It 
hould be 


spection and cleanout 
general, a cleanout do 
provided when th 

1. An abrupt chang 
of the pipe 


in direction 


2. An expansion in the line 

) Any fitting or attachment cau 
ing a sudden drop in air velocit) 

Duct 
should be 


plastic or rubber-base pa rt 


ubject to mild corrosion 


coated with al phaltic 


® Fans. Most fan trouble 
from three basi caus 


| Accumulation of dirt on tan 


impelles or fan housings 


Even heavy duty fans abrade and must be inspected regularly in 


foundry operations. Dotted line 


represents original shape of blade 
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2. Abrasive cutting of fan impeller 
or fan housings 

4, Indifferent care of fan drive 
and bearings 

While vibration may also seem to 
be a primary cause of fan failure 
vibration itself is usually the result 
of one of the above causes 

In preventive maintenance, first 
study the source of any materials 
which may build up on or abrade 
fan surfaces to determine whether 
any changes can be made in the ex- 
haust system to reduce the amount 
of material carried through the fan 
Next, consider the type of fan which 
is causing trouble, Centrifugal fans 
with multi-blade squirrel-cage im- 
pellers are not suitable for foundry 
Coatings of dirt 


exhaust systems 


will not remain uniform on. all 
blades and the fans will soon vibrate 
Such fans should be replaced by 
wide blade backward-inclined o1 
radial-blade centrifugal fans 

Heavy duty industrial fans should 
be used because of the more rugged 
construction of the housing, impel 
ler, shaft and bearings. Propeller 
fans should be of the cast airfoil 
blade type 

All centrifugal fans should be in- 
spected regularly for the effects of 
abrasive wear or corrosion 

On systems with dust collectors 
the fan should be installed on the 
outlet side of the collector for the 
best fan life 

The V-belts on all fan 
should be kept tight and all motors 
should have take-up bases. When a 
belt in a multiple belt drive breaks 


all the belts in the drive should be 


drives 


changed at the carliest fan shut- 
down period 

Foundry fans should be equipped 
with ball or units 


lubricated with heavy- 


roller-bearing 
which are 
duty grease and have good grease 
seals. On centrifugal fans one bear- 
ing unit should be of the floating 
type. Grease leads should be provid- 
ed in order that bearings may be 
lubricated outside a duct, All grease 
fittings should either be removed for 
each lubrication and an alemite-type 
fitting inserted. 

Bearings for roof ventilators 
should be of the double-shielded, 


74 + modern castings ond 


These 


regular maintenance and are easily 


cartridge type require no 
replaced 

Fractional horsepower motors and 
propeller fan motors located in the 
air stream should be of the totally 
enclosed non-ventilated type. Total- 
ly enclosed fan-cooled motors have 
small annular spaces through which 
cooling air must pass. These spaces 
tend to fill with dirt and are diffi 


cult to clean 


® Dust collectors. Five basi types of 
collectors are used in foundries to- 
day. In selecting the proper one 
consideration should be given to the 
degree of removal required by plant 
location, ete., quantity and charac- 
teristics of contaminant to be re 
moved, and condition of the air 
stream 

There are three general rules for 
the proper maintenance of all dust 
collectors: 

1. A regular schedule for remov- 
ing the collected material from the 
dust collector hoppers 

2 Inspection of all parts of the 
dust collector at definite intervals 

}, Cleaning or repair of the dust 
when the regular 


collec tor inspec - 


tion indicates the need 


* Simple cyclone and multiple cy- 
clone collectors. Multiple cyclones 
are more efficient than simple cy- 
clone Ss and have the Same applic a- 
tion. They should have outlet tubes 
tightly sealed into the header sheet 
to prevent dust from by-passing the 
cyclones. The type of multiple cy- 
clone in which short multivaned 
swirl rings impart the whirling mo- 
tion to the air stream should be 
protected against 


paper, rags, ol! 


wood scraps by using %-in. mesh 
round-wire screens at the duct inlets 
in a visible place 

The dust storage hoppers for all 
types of cyclones must be emptied 
regularly 


® Fabric dust collectors. Items which 
should be checked in a routine in- 
spection of fabric type collectors 
are: 

1. Fabric envelopes or tubes for 
dust leakage or for holes in the 
fabric 


2. Complete rapping mechanism 
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including the individual rapping 
hooks or cranks 

3. Dust blow-back mechanism for 
fabric cleaning 

+. Baffle plates for unusual wear 
or holes 

5. Spark screens for plugging o1 
weal 

6. Hoppers for undue wear or dirt 
build-up. 

7. Hopper valves for leakage or 
defective operation 

8 Fan as described under fan 
maintenance 

Ihe pressure drop through a cloth 
collector just before the shakedown 
cycle should not exceed the design 
pressure drop. If the pressure differ- 
ential is excessive it is due to one or 
more of the following: 

1. The collector is over-loaded 

2. The cloth pores are plugged by 
moist or sticky materials 

4. The shaker mechanism is de- 
fective 
® High efficiency dry type collectors. 

High efficiency dry dust collectors 
combine the dust separator and fan 
into a single unit. Good mainte 
nance dictates the following: 

1. Emptying the dust storage 
hopper regularly 

2. Making certain the dust stor 
age hopper is vented back to the 
collector 

3. Inspection of the impeller and 
wear liners at 6-month intervals 


*" Wet type dust collectors. All col- 
lector surfaces in contact with water 
or moist air can be treated with a 
high quality water resistant, and 
rust retarding coating. Sheet rubber 
can be applied to areas subject to 
severe abrasion. Since cTust tends 
to form slowly on the internal sur 
faces of wet collectors, these surfaces 
should be carefully cleaned and the 
protective coatings renewed as re 
quired, 

The wet cyclone collectors must 
be supplied with an adequate flow 
of clean water 

The fan of a wet cyclone collector 
should not be run unless water is 


flowing through the collector 


* Wet rotary centrifugal collector. 
he wet rotary centnfugal collector 
is similar to the dry type except that 
the wet collector has a wet pre- 
































cleaner and a water spray at the 
impeller inlet 

The drain pipe connected to the 
air outlet should be periodically in- 


spected for plugging 


water bath collectors. 


bath collectors are 


® Turbulent 
Purbulent water 
equipped with baffles to force the 
air to travel through the water bath 
These baffles and the moisture climi 
nator should — be 


checked for accumulation of encrust 


plates regularly 


ed dirt 
The 


always be 


water overflow must 


pipe 
kept open to prevent a 


level 


capacity ol the 


high water which will reduce 


the al 
The 


should be kept in good condition to 


colle ctor 


water level regulation devices 


preve nt a low water level 


® Sludge-settling tanks. Proper ope: 


ation of sludge-settling tanks is es 
sential. The maintenance man should 
not let { the 


dewatering tanks fill compl tely with 


the settling chamber « 


sludge 

Settling tanks with drag chain 
sludge conveyors are built as sepa 
rate assemblies or as integral parts 
of dust collectors. These conveyors 
should be equipped with an auto 
matic timer which will run the con 


vevor lor 


after the 


a sufficient period of time 


fan is turned off in order 


sludue 


to remove 


® Testing exhaust systems. Air flow 


measurements of an exhaust system 


are necessary for the following rea 





sons 
1. To determine whether an ex 


haust system is functioning accord 
ing to design 
2 For 


tems designed for blast gate 


setting blast gates on s\ 


balane - 





ing 
if the exhaust re 


regulatory 


4. To determine 
quirements of authorits 
have been met 


4. To 


from satisfactorily controlled opera 


obtain design information 


tions for future control of similar 
operations 
5. To determine if maintenance or 
repairs of a system are necessary in 
order to restore efficient operation 
The 


usually is the most important phase 


of Since 


measurement of air volume 


testing an exhaust system 








most field meters measure au 
velocity rather than air volume, the 
air velocity in a hood or duct must 
not only be averaged but the cross 
sectional area of the hood or duct 
must also be measured in order to 


determine the air volume 


® Testing instruments. The genera 
types of instruments tor measuring 
air flow are divided into two groups 
as follows 
Group 1—Instrument VMeasu 
fir Pressur n Pif 
Pitot tube 
\ Manometet vaye 
I. Vertical gage 
II. Inclined gage 
a. Single tube ith rese 
voir tor fluid 
bh. Double tube 


Electrostatic dust sampler measures dust going throug! 


® Testing by 





pitot tubs and vaue 


system it 


determines dust volume and degree of dust-freeness of cleaned air 
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the tube should be pointed against 
the flow of air and parallel with the 
pipe. A drilled hole as small as pos 
sible should be made in the duct for 
the insertion of the pitot tube, and 
such hole should not be less than 10 


pipe diameters down-stream from 


any elbow or change of pipe section 


or as near this location as the pipe 
installation will permit 

If an inclined tube manomete 
gage is used it is essential to level 
the gage carefully to obtain an ac- 
curate velocity pressure measure 
ment 

When a vertical tube manometer 
gage is used the gage should be held 
in a vertical position 

Ihe fluid level in both the inclined 
and vertical manometer tube gages 
should be adjusted and set at zero 
before making the test 

It is essential that exactly the same 
fluid be used in the manometer 
tube for which the scale of the tube 
was designed. 

lo obtain a velocity pressure 
reading the tube terminals of the 
pitot tube are connected by tubing 
with air-tight connections to both 
legs of the manometer gage 


The reading indicated by the fluid 


level differential on the manometer: 


tube scale, corrected if necessary to | 


water-gage equivalent, is termed the 
velocity pressure in inches of water 
The pitot tube must be inspected 
frequently to make sure that the 
mall static orifices are not plugged 
and that the walls are not bent or 
dented 
Rubber 


instrument must not be constricted 


tubing connected to the 


or pinched 


* Testing by swinging vane type di- 
rect reading velocity meters. The 
swinging vane type direct reading 
velocity meter may be used for ob- 
taining the air velocity at the face 
openings of hoods and enclosures 
For large openings the meter may 
he placed directly in the air stream 
for velocity determinations without 
any appreciable error. However, for 
small openings the standard cali 
brated jets attached by a standard 
calibrated length of tubing should be 
used to eliminate the obstruction to 
air flow caused by the body of the 


meter 


* Testing by thermo-anemometer. 
lhe thermocouple of the instrument 


is inserted in a test hole of the ven- 


Pitot tube measurement can determine velocity of air going through 
pipe and simple calculations convert velocities into volume figures. 


tilating pipe and held in the center 
of the air stream. A direct measure- 
ment of the air velocity is then 
obtained from the meter scale 

The thermo-anemometer may also 
be used to measure velocities into 
exhaust hoods and enclosures by 
placing the thermocouple of the in- 


strument directly in the air stream 


® Testing by revolving vane type 
anemometer. If revolving vane type 
anemometers are used for determin 
ing the air velocity at the face of 
the hoods and enclosures they should 
be carefully calibrated for the ex- 


pected velocity range 


® Routine testing. One or more of 
the appropriate instruments pre 
viously described should be used for 
the initial adjustment of an exhaust 
installation. Later, routine checks of 
system periormane ce can be made 
with the simple U-tube after drill- 
ing (never punching!) 1/16-in. holes 
in ducts connected to: 


1. Inlet and outlet of dust colle« 


Inlet and outlet of fans 
$. Exhaust hoods 
+. Sections of the 


stream of dampers 


system up 


Static pressure readings should be 
taken with the U-tube at each test 
hole and recorded as soon as _ the 
system is properly adjusted 

If to prevent freezing, a liquid 
e.g., kerosene) with a specific grav 
ity other than that of water is used 
the readings should be corrected by 


the following formula 
R, R, 
Where: R, 


R actual 


Sp. G 

corrected reading 
reading shown 
onale 

Sp. G 


liquid used 


specihic gravity ol 


Example: If kerosene, which has 


a specific gravity of 0.82, 1s 
used as the liquid, and the 
scale shows a 5-in. differential 
between the liquid levels of 
the tubes to equate the 
reading to inches of water, 
substitute the values in the 
equation thus 
R. 5’ 0.82 


t.1 in wg 











@ Goon HGvcseKeEePine is a basic 
element in any program of dust con- 
trol and is an important factor in 
reducing the incidence of occupa 
tional disease and especially of acci 
dents 

Poor hous¢ keeping is evidence of 
only limited concern over the work 
ing environment. Under such condi- 
tions full use of important dust con 
trol measures will not be realized 

Painting the inside of a foundry 
and routine washing of windows do 
not in themselves reduce dustiness 


but they change the attitude of 
management and workmen alike to- 
ward working conditions 

Good housekeeping is especially 
important where castings containing 
such a» le ad and 


toxic materials 


beryllium are being made. Lead poi 
soning especially has been much re 
duced by improving housekeeping 
A study of 43 foundries in New 
York state that cases of 


silicosis in those 


revealed 
plants were in in 
degree of 
kept the 


plants, the fewer cases of silicosis 


verse proportion to the 


housekeeping. The better 

Accumulations of overhead dust 
finally reach the angle of repose and 
dust from superstructures and floors 
airborne by 


Particles of 


is constantly made 


building vibration 
physiologically significant size (be- 
low 5 microns) will remain suspend 
ed in still air for extremely long 
periods 

Published tables give rates of set 
tling in still air for spherical particles 
of different sizes. According to 
Stokes’ law, a sphe rical particle hav 
ing the same density as quartz and 
100 microns in diameter will fall in 
still air at the rate of 160 tpm A 50 
micron particle will fall at 40 fpm 
a 10 micron particle at 1.8 fpm, and 
a particle 1 micron in diameter at 
0.016 fpm or 1 ft per hr. The most 
dangerous dusts are the ones that 
settle last 

Vacuum cleaning of the found: 
equipment and structures is a pre 
ferred method of removing settled 
dust. Compressed air methods mere- 
ly move but do not remove dust 

Accumulation of discarded mate 
rials takes up valuable floor space 


and makes the cleaning job more 


difficult 


proper storage of seldom-used pat 


In many cases disposal or 
terns or flasks will more than pay 
for itself in increased floor space and 


in greater case ol clean up 





























Vacuum cleaning saves light, encourages workers to keep foundry neat 


HOUSEKEEPING 


A place for everything and 


everything in its place. 


Dirty reflectors on luminaires can 
illumination level by a 
much as 20 per cent Walls darkened 


by dust absorb additional light oO 


reduce the 


that the average illumination inten 
ity is greatly diminished 

Broken windows in the roof moni 
tor cause an air short circuit to roof 


ventilators, thus neutralizing thei 


efhiciency at floor level. Broken win 
dows at working level illow cro 
alr currents hich ma nterfere 


with the proper flow of air to hood 


In order to provide reasonable 


protection for the health and safet 


ol employees the following rules of 


housekeeping are minimum 


® Storage. All product upplie 
materials and equipment part 
should be stored efficiently in plac 


provided for them 


® Accumulation of refuse. Accurmu 
/ 


lation of refuse and by-product 
should not be allowed to develop to 
the extent where the vould affect 
the health or safety of worker 


® Safe disposal of refuse. Combusti 
ble or ¢ x plosive refuse should he dj 


posed of at least daily in order to 


] { 
limninat , lent 


r er ¢ ‘ ‘ 
PETiThal j i ij 


ind he ilth | Za 


® Condition of floors All { 


S(Care of floor F love hye by 
maint ned ! i cleat conditrior 
prelerably | i wuum Cleat 
‘ 1) ilcl not bye oer 
mitted. W t process eou 
larly cau flex drair fs 
floor platt if r other 


; 
tandit ‘ il Dre cle 


® Care of buildines and equipment 
Structural part lig eoQuUID 
ment re f f sic] sob ke 
ufficient Irec | curmula 
of dust ad dirt t natural a 
curre na I the bu 
ings « f ( ¢ inte 


bore 
) 


® Fating in work rooms. | 


engaged it i! er ' 


mater can be nto the } 
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Employees handling toxic mate 
rials such as lead in any form 
should be required to wash before 
eating and proper eating facilities 


should be prov ided 


® Smoking. Employees should not be 
permitted to smoke in pattern vaults 
nor around woodworking, painting 
cleaning 


and magnesium casting 


operations. Employees whose work 
clothing is contaminated with mag 
nesium dust should not be permitted 
to smoke or approach open flames 


and others who are smoking 


Dusty Operations 


Dust control by isolation is based 
on the 


control methods only a 


theory that in lieu of other 
minimum 
number of employees will be exposed 
to a dust producing operation. In 
most foundries only a small percent 
ave of total employees will thereby 
be exposed 

Isolation may be in space or in 


titre 


® Isolation in space. Where practi 


cal, dust producing operations 


should be 


buildings or 


performed in separate 
departments or com 
pletely enclosed within a department 
instances it may be more 


isolate the 


In SoTiIM 
feasible to non-dusty 
rather than the dusty operation. Fo 
example, it may be desirable to iso- 
late the coreroom, which is not in- 
herently dusty, from dust producing 


operations 


* Isolation in time. Dust producing 


operations may be delayed to the 
night shift or performed at times 
when a minimum number of work 
ers is f X pose d For ( xample, shake . 
out may be limited to the night shift 
when only a small crew is on duty 
Or dust collectors may be emptied 
during the lunch period 

Dust control by isolation is espe 
cially applicable to small foundries 
but it should be considered only as 
an interim remedy until it is feasi 
ble to install 


proper protective 


equipment 


® Substitution of less toxic mate- 
rials. All dusts are not equally haz- 


ardous, If it is prac tical to use a less 


A clean orderly foundry implies efficiency, good in-plant environ- 
mental conditions, All work together for more profitable operation. 


toxic material it is good practice to 
do so. Thus zirconite may be substi- 


tuted for silica flour, non-siliceou 


parting compounds for _ siliceous 


types. The substitution of steel grit 
or shot for sand in abrasive blasting 
operations has been — successful 
Chlorinated hydrocarbons can often 


be replaced with less toxic solvent 


® Wetting agents. The application of 
water 15s probably the oldest method 


of dust control, In the foundry it 


has been used principally lor 


sprinkling floors gangways and 


aisles to prevent dust dispersion 


Water, however, does not wet small 
t 


dust particles readily nor does 


rapidly penetrate a porous mold. In 
other words, ordinary water is not 
wet” enough for many industrial 
Wetting 


now heen developed which even in 


applications agents have 
small amounts produce a reduction 
in the surface tension of water, en 
abling it to wet dust particles more 
readily 

Wetting agents developed for spe 
cific uses are commercially available 
in concentrated form or as a solid 
cartridge type) and require dilu 
Automat 


tion hefore us¢ propo! 


tioning equipment 18 available 
gallon of concentrate 


1000 gallons of 


Usually one 
will treat watc! 
Wet water is commonly applied by 
spraying through one or more noz 
zles at pressures from 75 to 125 psi 

Wet water spreads rapidly pen 
trates sand heaps readily and wet 
individual dust particles. It may be 
employed in three different ways to 
control dust in the foundry 

|. ‘To prevent dispersion of dust 
accumulations on floors 


2. To suppress dust at the 


point 
ot origin 

§. ‘To remove dust from the ai 
after it has esc aped from its source 

Walking over floors newly sprayed 
with wet water will not disturb th 
top surlace and { x pose the dry dust 
underneath 

In suppressing dust at the point 
of origin, wet water has been found 
useful to control dust from sand con 
ditioning machines by means of flat 
spray nozzles. Wet water fogs ma 
be used to allay dust rising from 


shakeouts 








Automation Explained 


A 16-page booklet of automation 
“The Adventure of Ript Van 
Twinkle,” explains in easy-to-under 
stand words and pictures that auto- 
mation is nothing new. It merely 
means increased industrial produc 
tivity, and has been around and in 
use in some form for centuries. The 
booklet helps an employee see the im 
portance of automation to his com 
pany in keeping up with and ahead 
of competition, to insure his job and 
the future of his company 

The modern Ripp, like his famed 
predecessor, falls asleep just after 
reading some hair-raising news about 
automatic factories taking over pro 
duction Ripp’s dreams go back as far 
as the Egyptian water carriers, who 
were convinced that unemployment 
would result when pipes were laid to 
bring water to the city. Gazing back 
through the centuries with Ripp from 
then on is an interesting and informa 
tive experience. For more informa 
tion, sample copy and quantity 
prices, contact Enterprise Publica- 
tions, 11 N. Wacker Drive, Chicago 


Release Die Casting Film 


“Die Castine—How Else Would 
You Make It?” is a new 16-mm 
color-sound motion picture released 
recently by the American Zinc Insti- 
tute. The film, which has a running 
time of 35 min, tells how designers 
are able to effect reduction in costs 
and shape a better product by tak- 
ing full advantage of an important 
production method 

The film pictorially describes the 
die casting process and depicts its 
versatility and scope by showing the 
range ol shapes and sizes possible It 
illustrates the widespread use of die 
castings in the home the world of 
commerce, industry, transportation 
and every walk of life. Advantages 
and limitations of other ways of 
vorking metal are reviewed 


A comprehensive discussion and 


evaluation of die casting allovys——zing 
iluminum, magnesium, and copper 
base-—are included, pointing up the 


merit of each 

\ 24-page booklet entitled “Di 
Casting” will also be available te 
audiences containing supplementary 
technical information. For further in- 
formation concerning the film writ 
to American Zinc Institute, Inc 60) 
East 42nd St.,. New York 17, N.Y 


ROTO-CLONES “WRAP UP” 





Vo ONS of DUST per HOUR! 





Over 50 lbs. of dust per minute 
collected from foundry core 
breaker and sand screen 






HIS large steel foundry handles 150 tons of dust from the exhaust air by centrifugal force 
and per hour. Two of the worst offenders m 
sand f - I'wo of the t offenders fro 50 Ibs. per minute, 1!/, tons per hour! How's that 
the standpoint of dust were the core breaker and 
; : for processing heavy dust concentrations of abrasive 
sand screen—until the problem was assigned to ' 
ROTO-CLONE. 
Illustrated at upper right is the core breaker 
which is exhausted by a Type W ROTO-CLONI 


of 60,000 cfm capacity. Every minute this unit is 


sand? Such efhiciency results from the Type W's 
design which combines the scrubbing effect of water 
sprays with the principle of dynamic precipitation 
What's more, there's no secondary dust problem is 


: j : . collected material is discharged as a slurry 
in operation results in the collection of 43 Ibs. of 


dust. The 6 ft. diameter sand screen, pictured at These are but two of scores of tough dust collec 


lower left, is also served by a Type W ROTO tion jobs which AAF Dust Control Equipment is 
CLONE of 14,000 cfm capacity, which collects 10 handling as “run-of-the-mill operations, For com 
Ibs. of dust per minute. Both collectors are equipped plete product information call you local AAF re p 
with built-in Precleaner which removes the bulk of resentative or write direct 


AN. a Ai Litter 


COMPANY, INC. 





American Air Filter of Canada, Ltd., Montreal, P. Q © 104 Central Avenue, Louisville 8, Kentucky 
For more facts, circle No. 92 on postage-free Reader Service card on p. 103 or 104 
July 1955 ° 79 








SMOOTH THAT ALLIGATOR 


Researchers Found That a Little 
Bit of Sand Additive is Good— 
But Too Much is Too Much 


B@ Casting finish is becoming in 
creasingly important, New processes 
such as shell molding, D process, 
and investment casting have been 
developed with one of their features 
being good finish. 

Over the years, various means 
have been used to improve the sur 
face finish of green sand castings, 
Poday a variety of additives is being 
used in molding sands in an attempt 
to minimize cleaning costs, elimi 


80 - modern castings and American Foundryman 


Burperre Jones/Sand Lab Foreman 
John Deere Waterloo Tractor Works, 


nate or reduce machining opera 
tions, or improve appearance, The 
trend in sand seems to be toward 
finer sands with a specified number 
ol screens 

Several years ago, a series ol test 
castings was made using sands from 
the various molding units in the 
plant. Some production sands pro 
duced expansion detects on the test 
casting though they could produce 
a satisfactory finish on the size and 


SKIN! 


Waterloo, lowa 


weight of jobs on the molding units 
in which they were used. A test pat 
tern 12 in. square and varying from 
¥% to 2 in. thick was used. The pat 
tern was made of plywood and the 
thickness was increased by adding 
more pieces of wood. Castings were 
made to compare the molding sand 
mixes, pouring times, and iron tem 
peratures, 

During the investigation to re 
duce expansion defects, various 








kinds and amounts of carbonaceous 
materials were mulled into the 
sands. It was noted that as the ca 
bonaceous materials were increased, 
effects of expansion were elimi 
nated. However, with excessive ad 
ditions of these materials, the cast 
ings became dirtier. To go to ex 
tremes, a test casting was faced with 
a pre-mix, containing no sand at all, 
as described in the May 1954 issue ol 
AMERICAN FOUNDRYMAN (pages 125 
126). This mix was composed of 114, 
parts by weight of a hardwood wood 
flour, 4 parts by weight of sea coal, 
$ parts of western bentonite, with 
enough water (about 14 per cent) so 
that it could be used as a molding 
material. 

The casting appeared to be cov 
ered with a raised honeycomb ol 
very highly veined iron. This pecu 
liar surface condition was thought, 
at that time, to be over-correction of 
expansion, an example ol excessive 
contraction. The experiments were 
stopped before the cause of this con 
dition was determined 

Later, another series of test cast 
ings was made. The purpose of this 
investigation was more basic to 
start determining the eflects of sand 
additives individually on gray iron 
Materials such as western bentonite 
sea coal, wood flour, pitch, and ce 
real are used in most foundries. A 
series of test castings was made in 
which increasing amounts ol these 
and some additional ones—rosin, 
urea formaldehyde, and coke—were 
added to a base mix. To be conclu 
sive, each was added in extreme 
amounts, 

The base mix was a washed and 
dried, four screen, 68 to 72 AFS fine 
ness number silica sand with 5 pe 
cent western bentonite added for 
bond. The various percentages of 
materials were added to this base, 
mulled dry in an 18-in. laboratory 
muller 3 minutes, then an addi 
tional 4 minutes with sufficient wa 
ter to temper, 

I'wo test patterns, 8 in square 
and 1% in, thick were mounted on 
the drag side of a matchplate for 
a 12 x 22-in. snap flask. Two gates 
14 in. thick and % in. wide con 
nected one side of each pattern to 
a common runner. The cope was a 
flatback except for the runner. Two 
test castings in the same mold al 
lowed a beter comparison of mold 
ing materials by practically elim 
inating all of the mechanical varia 
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rostatic pressure, and metal analy 
sis Or temperatures 

After several castings were made 
with this new pattern, it was de 
cided that more information would 








Fig. 4..20% seacoal, left; 10% seacoal, right. 





Fig. 5..40% seacoal, left; 30% seacoal, right. 


be gained if the prepared mix was 
also compared at the same time 
with some regular production mold 
ing sand. So, a strip across the center 
both drag, 
parallel to the runner was taced 


section olf cope and 


Fig. 8 


with the material being tested 
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Fig. 6..5% wood flour A, left; 2% %, 


Fig. 7... 20% wood flour A, left; 10%, 
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Fig. 9... 40% wood flour C, left; 30% C, right 
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silica sand and y per cent bentonite 
required ibout 2.6 per cent mots 
ture to bring it to temper, The test 
big \ had three 


casting expan 


sion detects (rattails) on the drag 


surface. Two more mixes were mack 
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5% pitch, left; 2% % pitch, right 





20% pitch, left; 10% pitch, right 
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Fig. 13 


20% rosin, left; 10% rosin, right 





20% rosin cope, left; 10%, right 
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Fig, 14..8% rosin A, left, and 4% A, right are similar to 2% casting. 





Fig. 15..8% cereal lift, and 4%, right are similar to rosin tests. 





Fig. 16. .40% coke left; 30%, right; 20% eliminated expansion defects. 
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containing 35 per cent and 50 per 
cent bentonite. In order to bring 
these mixtures to temper and dis 
perse the water throughout the clay, 
it was necessary to blend the water 
with the sand and then add the 
bentonite. No expansion defects 
were noted with the increased 
amounts of bentonite (Fig. 2 and 
Fig. 3). All three test castings were 
slightly rough and lighter in color 
indicating a tendency for the sand 
to burn on. 

In experimenting with sea coal, 
test castings were made using a 
coarse-grind, five-screen, 47 AFS 
fineness number sea coal. When 
only 214 per cent was added to the 
base mix (Fig. 3), a slight expansion 
deflect (rattail) was present near 
the gate area in the drag, The cast 
ing finish was about the same as 
that produced by the heap sand. 
Additional amounts of sea coal 
eliminated all expansion defects. 
Phe 10 per cent sea coal mix (Fig 
1) had a smoother finish than the 
heap sand, but there were some evi 
dences of excessive gas and segrega 
tion of dirt along the sides of the 
gates in the drag 

With 20 per cent (Fig. 4), finish 
was smoother, no grains of sand 
were noticeable, and an alligator 
skin finish started to appear with a 
lew raised veins. Both the cope and 
drag surface were depressed into 
the mold cavity. There was evidence 
of excessive gas on both cope and 
drag. Thirty and 40 per cent sea 
coal (Fig. 5) increased the size and 
number of veins, gas and its dirt 
accumulations; the surface was still 
depressed into the mold cavity. 

Uhree different kinds of prepared 
wood flours were compared (Fig 
6, 7, 8, 9), The test castings were 
very similar in appearance through 
$0 per cent additions. Two and one 
halt per cent eliminated any expan 
sion defects. The finish, though 
slightly rougher was more uniform 
than the heap sand. There was no 
evidence of excessive gas. Five pet 
cent gave a better finish than the 
heap sand; no gas in the drag, but 
some in the cope. Ten per cent gave 
a still better finish than the heap 
sand; no gas on the drag surface 
but considerable over the cope. 

Twenty per cent showed definit 
erosion on both cope and drag sur 
faces, rough finish, and effects of 
gas and dirt. Thirty and 40 per cent 
continued the same trend, the cast 





ing was considerably larger than the 


mold cavity due to burning out and 
erosion of the surface. Here, at 40 
per cent, wood flour B started show 
ing the alligator skin effect that was 
similar to the 20 per cent sea coal 

Pitch (Fig. 10, 11) was used at 
21% per cent with the base mix. The 
finish was very smooth, similar to 
a shell molded casting, There was 
some accumulation of gas effects 
along the sides of the gate area, 
similar to the ten per cent wood 
flour. This unusual effect was pres 
ent with all four of the pitch test 
castings. Five per cent was still a 
very smooth finish between detects 
along the gate and some _ large 
smooth pin holes of gas in the cope 
Fen per cent pitch retained the 
smooth finish in the drag except 
for effects of gas and segregation of 
dirt along the gate. The cope was 
very dirty. Twenty per cent caused 
sufficient gas for the metal to still 
be agitated when it solidified. The 
cope had many dirt inclusions and 
some. blisters. 

\ pur hased, powdered rosin was 
tested in the same percentages as 
pitch. The test castings (Fig. 12, 
13) were very similar to the pitch 
though the finish was not as smooth 
and more gas was present, indicat 
ing that rosin might possibly be 
used as a substitute for pitch but 
in smaller percentages. 

A urea formaldehyde resin was 
used at one per cent, There were no 
expansion defects. The finish was 
uniformly rough, similar to a coarse 
sandpaper. Two per cent was used 
next. The finish, still free from ex 
pansion defects, had a smoother 
feel, similar to a medium sand 
paper. The 4 and 8 per cent mixes 
(Fig. 14) were almost identical to 
the 2 per cent casting 

\ heavy corn cereal (Fig. 15) was 
used in the same percentages as the 
urea formaldehyde; results were 
very similar. The casting finish was 
a degree or two smoother, from a 
medium to a fine sandpaper. Some 
evidence of gas was present on the 
cope surface in the higher percent 
ages ol cereal 

Ten per cent ground coke was 
mixed with the base sand. Two 
small expansion defects, a buckle 
and a rattail, were present in the 
gate area of the drag. The finish was 
coarse and rough on both cope and 
drag. At 20 per cent coke, the ex 
palision delects disappeared and 





the Thirty 
and 40 per cent coke resulted in a 


finish was still rough. 


somewhat smoother finish (Fig. 16) 

All of the prepared mixes, total 
ing over 100, were tested in the lab 
oratory at room and elevated tem- 
peratures. As only one mix of each 
kind was made, and there were no 
rechecks, the physical properties 


obtained were not conclusive 
Most additions made to a mold 
ing sand apparently tend to stabilize 
it and prevent expansion detects 
Additions that 
whose residue lacks strength should 
be kept below a concentration that 


will allow erosion to take place 


burn easily and 


Additions that produce gas should 
They are 
limited to the extent that the sand 
can vent and the iron stay fluid un 


be closely controlled. 


til the pressure of the gas has dis 
sipated sufhciently for all of the 
mold cavity to be filled with iron 
Any agitation of the iron by gas 
flowing thru it tends to form a scum 
that collects and produces a dirty 
finish. 

\ loss on ignition test of a sand 
is not necessarily a means of de 
termining the amount of gas that 
will be produced. Ifa synthetic sand 
of facing is compounded of all new 
ingredients, it might be satisfactory 
provided the potential amounts of 
gas produced by each component 
are known. One ground wood flour 
will produce more than another and 
either will produce more than the 
same weight of sea coal. Most sands, 
though, have been used and some 
ol the 
been partially coked 

At one 
operated ata very high loss on igni 


carbonaceous material has 


time, a molding unit 


tion, over 30 per cent for a week 
This high figure was gradually at 
tained and the carbonaceous mate 
rial was mostly coke 
flat 
very susceptible to expansion de 
I his 
very satislactorily. 

Probably the 


mix is the best one 


The castings 
made had large, areas that were 


fects unusual sand worked 
most simple sand 
With each addi 
tional ingredient, the possible var 
iables increase. Generally, when one 
factor is improved, others are ad 
versely affected. When experiment 
ing, avoid the gradual approach, try 
what you think would be an excess 
and if it is, then decrease to deter 
mine the optimum amount to use 
\ gradual approach from the low 
takes time and 


side considerable 


you can never realize the most Lavon 
able 


CNC eded 


condition until it has been 

Dest castings of production mixes 
should be made periodic ally toc hee k 
l aboratory 
all ol 


not known or tested 


molding conditions 


tests may be consistent, but 
the tactors are 
The ideal laboratory would be one 
that could exactly duplicate, under 
controlled all ol 


prope rties 


conditions, thre 


known molding sand 
Such a situation isn't common and 
there are sull some unknowns about 
sand, 

for control 


only a few of the properties—mois 


Generally, purposes, 
ture, permeability, green compres 
sion strength, and loss on ignition 

are determined at periodic inter 
vals. Even these few 


tests require 


considerable equipment, But, any 
foundry, irrespective of size or ton 
nage, Can pour test Castings either 
to check new produc ts or to deter 
mine if their molding materials in 
the 


doubtedly conditions are not con 


use are remaining same. Un 
stant and there is a gradual change, 
though any foundryman would be 
“We're making 


them exactly the same as we did the 


willing to swear 


last time, or two years ago.” A review 
occasionally might be enlightening 
and profitable 

Phe second serics of test castings 
affords a good opportunity to illus 
First, that we still 
litthe about some of the 
Ser 


trate two things 


know very 
properties of materials we use 
ond, that by controlling the in 
gredients of the sand mix it is pos 
sible to exercise some control of the 
resultant casting 

The casting illustrated in Fig. | 
was made in a snap flask on a jolt 
squeeze machine. The pattern was 
a flat smooth rectangular piece ol 
lain, plywood with the initials in 
the and draft the 


\ small rectangular 


centel on sides 


wood trame 
with draft on the inside and large 
enough to inclose the initials and 
some of the center area, was placed 
on the pattern, filled with molding 


tucked I hie 


was removed and the outside 


sand, and slightly 
frame 
of the pattern brushed to remove 
any spilled sand 

The rest of the pattern was then 
covered with about an inch of pre 


Ihe tlask 


was then filled with backing sand 


mix as described earlier 


jolted, and sq uc ved like any mold 


I he cope was a flat back. Two 


7 


le 
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Fig. 20 (top). . 10, 20, and 30 sec. 
exposures show fissuring. Fig. 21 
isecond down). . Drag after clean- 
ing. Fig. 22 (third down). . Cope 
before cleaning. Fig. 23 (bottom) 
.. Cope after cleaning, 
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4, in. thick by % in. wide gates 
were cut from one side of the pat- 
tern to the runner, The mold was 
poured with the regular squeezer 
production iron and considerable 
gas was given off. 

The highly veined surface is due 
to the coking of the sea coal, As the 
sea coal is exposed to heat, the free 
water is immediately evaporated. 
‘The volatile material starts to leave, 
the coal breaks open, and gases 
escape through the fissures. The 
higher melting point volatiles final 
ly are driven off through a boiling 
mass of liquid pitches. The gases, 
breaking through this carbonaceous 
material, form thin skins of carbon 
or coke, This increases the physical 
size due to the expanding gases in 
the soft plastic mass. The whole 
mass then starts to shrink back 
as the last of the gases escape and 
when it has lost its plasticity, the 
physical shrinkage stops. The coke 
thus formed has sufficient strength 
to resist the erosive action of the 
iron. 

Charcoal, formed from the wood 
flours, does not have enough 
strength and only the effects of ero 
sion are present when high percent 
ages are used, The one exception, a 
by-product, was probably due to the 
presence of other materials in its 
compounding. The castings made 
with pitch and rosin showed no 
veining but vast amounts olf gas due 
to the low non-volatile material left 
alter heating. 

Combinations of 20 per cent sea 
coal and 10 per cent of the three 
different wood flours were made. 
Phe finish (Fig. 17) was very similar 
to the 20 per cent sea coal alone 
except for evidence of more gas and 
a slightly finer veining condition, 

Samples of sea coal were screened 
and the 70 mesh and coarser was 
compared with the 100 mesh and 
finer, A second set of test castings 
was made with sea coal 50 mesh and 
coarser in contrast to 140 mesh and 
finer, These screened sea coals were 
used at 40 per cent concentration. 
All of them showed considerable 
veining (Fig. 18, 19) but in slightly 
different patterns. This was due to 
the difference in fusion and fissuring 
ol the various sized coal with the 
inert sand, 

lo further demonstrate the cause 
of this phenomena, a rectangular 
steel frame was rammed up with a 
premix composed of 7 parts by 


American Foundryman 





weight of sea coal and 214 parts of 
western bentonite, and struck off 
flat. This was placed over a freshly 
poured runner box and a portion 
of the surface exposed to the heat 
for 10 seconds. The frame was then 
moved to expose another part for 
20 seconds, and again moved over 
for a 30-second exposure to the heat. 
The 10-second exposure (Fig. 20) 
started many hair line cracks that 
were further opened up with the 
longer exposure to the heat. By 
thirty seconds, a skin had formed 
that raised up in the center, de 
taching itself from its backing 
though still held at the vein, similar 


to small pieces of orange peel laid 
curved side up on a flat surface. 

A close inspection of a veined 
casting shows that, between the 
veins, the molding material bulged 
out and expanded into the mold 
cavity. Comparing the cope and 
drag (Fig. 21, 22, 23), the drag gen 
erally has numerous thin sheets of 
metal at right angles to the veins 
that have run behind the bulged 
out surface. The iron at the cope 
surface, being less fluid and cooler, 
does not do this. 

Ihe author wishes to acknowl 
edge the helpful suggestions of W. 
R. Jennings, foundry supt. 


Chambersburg Builds New Iron Foundry 





750-ton per month iron foundry has been designed for flexibility and efficiency 
with mechanization and good working conditions. 


Nearly ten years of engineering 
and planning are being built into 
the new Chambersburg Engineering 
Co. iron foundry at Chambersburg, 
Pa., replacing facilities operating 
since 1906. The modern plant offer- 
ing maximum economy and flexibil- 
ity in the production of specification 
cast irons, alloy irons, and ductile 
irons, will be occupied in October of 
this year without interruption of 
“ hedules 

Monthly capacity of 750 tons will 
provide castings for Chambersburg’s 
forging equipment as well as afford 
ample capacity to meet demands of 
an increasing number of casting 
customers. Cement-bonded sand 
molding and core making methods, 
perfected by Chambersburg engi- 
neers, will continue to be used in 
the production of 1000-60,000-Ib 
castings, 

The new fire-proof building, con- 
taining 48,000 sq ft of floor space, 
will house office and laboratory facil- 
ities for production and quality con- 
trol. A large pattern shop will be 
separate from the foundry building 


Materials and equipment will be 
handled in a 20,000 sq ft outside 
storage area by a 10-ton bridge crane 

Many foundry operations will be 
mechanized, Practically all foundry 
materials will be handled mechani 
cally with electric trucks or convey- 
ors, Cupola charges will be weighed 
and handled mechanically 

For operating flexibility and effi 
ciency, all productive operations will 
be performed in one central bay 


served by a 60-ton and a 30-ton 


bridge crane and four 5-ton gantry 
cranes. Incoming materials will be 
delivered to the sides of the buildin: 
by truck or rail. Materials will then 
flow to the produc tion bay as needed 
and work will flow to the cleaning 
floor at the end of the building for 
final processing and shipment 

Sand from shakeout and cleaning 
operations will be reclaimed and r 
turned to storage by conveyor 

The entire building will be heated 
to insure continuous operation dur- 
ing inclement weather. Carefully en 
gineered lighting will provide op- 
timum visibility 












IS OIL QUENCHING BEST FOR PEARLITIC? 


TESTS SHOW HIGHER YIELD STRENGTH AND ELONGATION 
WHEN OIL QUENCHED THAN WHEN AIR COOLED 


Kruse/ Research Metallurgist 


JOHN I 
Albion Malle able Tron £0.; Albion, Mi h 


@ In view of the increasing accept- 


of pearlitic malleable iron to 
the 


streneth material having the general 


ance 


supply demand for a_ higher 


characteristics of ferritic malleable 


iron, attention has been drawn to 
the need for information to describe 
the wide range of properties and 
high quality. For most applications, 
and to a greater extent than many 
ferritic malleable or gray iron cast 
ings, pearlitic malleable iron castings 
are machined on all surfaces and are 
subjected to higher stresses 

The 60.- 


QO0-90,000 psi ol pearlitic malleable 


higher strength range 


obtained by varying the com- 


pearlite is progressively changed 
through spheroidization and graph 
itization by heating for a given tim 
at a temperature below the trans 
formation range. The resultant struc- 
ture, dependent upon this draw heat 
treatment, consists of lameller pearl- 
ite, spheroidized cementite, or mix 
tures, and temper carbon nodules in 
a matrix of ferrite 

Re-Heat Treatment. Ferritic mal 
le able Won or alt cool d pt arlitic mal 


leable heated 
tite 


iron. re to the cemen 


-austenite transformation range 


and quenched in oil or some other 


suitable liquid provides a material 


iron | 
bined carbon content of the matrix with a structure of temper carbon 
from practi ally zero to 0.90 per nodules in a matrix of martensite, In 


this way the hardenability character- 




















cent. Methods of manufacture in- : 
, Fig. 1 Typical microstructures of oil-quenched (left) and air cooled (right) 
clude: alloying, arrested heat treat- istic of malleable COMpoOsion ION 1s 
’ pearlitic malleable iron. 500X, appx. % size 
ment, and re-heat treatment from utilized to obtain a martensitic struc- 
the cementite-austenite phase, just ture in all casting sections. This 
above the ferrite-cementite-austenite structure 1s progressive ly changed by lighter-section casting will not termou casting qu alit through 
range means of a draw heat treatment to necessarily develop the same struc hardre test American Society 
‘ one consisting of spheroidized car- ture, hardness, or properties as the for Testing Metals. Society of Auto 
Alloying. In order to retain com- 
; : . bides and te mper carbon nodules in castings. A relationship of mechani motive Engineers ind government 
bined carbon in the matrix while 
a matrix of ferrite. Uniformity of cal properties and microstructure to wohcations tor pearlitic malleabl 
using the normal annealing cycle, a 
tructure found in varying sections is Brinell hardne iflord a conven iron ynclude both miunimnun shysical 
graphitization-retarding alloy addi- ! 
, characteristic of this treatment mnt. non-destructive means tor de nroperty ind typical Brinell ran 
tion, such as manganese, is made 
The alloying method is hardly 
Ihe amount of alloy addition, metal 
; applicable where both ferritic mall 
composition, section size, and an- 
able and several grades of pearlitic cc - 
nealing cycle determine the amount 
; malleable are being made Alloy 1 -_ —s 
of combined carbon retained. The 
; ; idditions in foundry returns adversely 
resultant microstructure will consist Toy Ch GIES O08 ORE 
affect base metal composition during " MM COOLED AND ORAwN | 
of lameller pearlite, spheroidized doa 
melting, which in turn upset anneal | | 
cementite, and temper carbon 
ibility characteristics a ; | 
nodules in a matrix of ferrite 
Arrested heat treatment or re-heat | 
, ; 
Arrested heat treatment is a treatment, however, provide a means | 
method of stopping the heat treat whereby one base metal composition 4 | oa. ' 
A 
ment of normal composition mial- for both irons can be altered to ive | g . —— i ie ae eee 
leable iron before all the combined the higher strengths of pearlitic s 1--4 
eo > , : ] | > , 
carbon has been transformed to malleable The air cool treatment ¥ ee ape ee po 
° P . - ’ 
graphite. The general procedure is and re-heat-oil quench treatment ! ea 
to air cool from the cementite-austen result in two fundamentally differ- I sacialietiadiiial 
ite range after the nucleation and ent types of microstructure, depen 
growth of temper carbon nodules to dent upon rate of cooling, Typical 
eliminate primary cementite microstructures are shown in Fie. | ‘Saal 
’ | 
The amount and form of com- Because malleable irons are struc 4 
bined carbon in the resultant struc- turally sensitive to variations in cool- STRAIN INCHES PER ier 
ture of temper carbon nodules and ing rate, standard test bars cast and ; 
bulls-eye ferrite in a matrix of processed with relatively heavier o1 Fig. 2..Oi| quench and draw produce greater toughness 
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Fig. 3a. . Best straight line relationships of tensile strength . . . 
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Fig. 3b .. yield, and elongation with hardness were .. . 

















Fig. 3c... determined by the method of least squares. 


It is of interest that the present 
machinability ratings of pearlitic 
malleable iron based on the ‘Taylor 
speed criterion are also reported for 
Brinell hardness ranges, The purpose 
of this paper is to correlate and to 
describe observed relationships of 
mechanical properties and machin- 
ability to the type of microstructure 
found in air-cooled and oil-quenched 
malleable iron drawn to various 
hardnesses, Conclusions were based 


on the results of tests on standard 
0).625-in. test bars machined to 0.505 
in. diam, and from 4 x 4 x %-in. 
machinability blocks of the follow- 
ing chemical composition: C, 2.42 
per cent; Si, 1.67; Mn, 0.44; S, 0.165; 
Cr, 0.030: and P, 0.04. 

Heat Treatment, Thirty pairs of 
test bars were subjected to first stage 
heat treatment in a controlled at- 
mosphere, continuous-type furnace 
and air cooled by forced convection 
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to an average Brinell hardness of 
285. Fifteen pairs were then re- 
heated to above the critical and oil 
quenched to obtain a fully marten- 
sitic matrix of 600 Bhn. 

Ten pairs of air-cooled and ten 
pairs of oil-quenched test bars were 
placed in a draw furnace at 1520 F 
(716 C 
air-cooled test bar were withdrawn 
together from the furnace at 30-min. 
intervals, after | hour at temperature 


An oil-quenched and an 


and continuing for 9 hours. Resultant 
Brinells were 223 to 156 for oil- 
quenched and drawn and 143 to 229 
for air-cooled and drawn bars. 

To obtain material at the higher 
hardness range of 321-248 Bhn, the 
remainder of the test bars were 
placed in the furnace at 1220 F (660 
C), and withdrawn at 30-min inter- 
vals after 45 minutes at temperature 

It was thus possible to obtain 
material with  Brinell 
from 321 to 143, a range which com- 
pletely spans typical hardnesses 
(285-163 Bhn) reported in A.S.T.M., 
S.A.E., and government specifica- 
tions for pearlitic malleable iron. 


hardnesses 


Mechanical Properties. Initial ex- 
perimentation of setting up draw 
heat treatment cycles indicated con- 
siderable unpredictable variation in 
properties in 


mechanical unma- 


chined test bars, particularly with 


respect to yield strength and clonga- 
tion. This variation was attributed 
to a minor out-of-round condition in 
w hic h 


cast bars and to warpage 
resulted in too great a departure 
from axial loading while testing 
Consequently, bars were mac hined 
from 0.625 to 0.505-in. diam 

The bars were tested in tension in 
a hydraulic testing machine of 
60,000-Ib capacity, equipped with 
serrated grips. Strain measurements 
on one bar from each pair were 
made at each 100 pounds applied 
load with SR-4 strain gages cement- 
ed longitudinally onto the specimen. 
The free load cross he ad speed was 
0.007 in./min. Yield strengths at 0.1 
and 0.2 per cent offset, and yield 
points at 0.5 and 1.0 per cent total 
extension were obtained from the 
derived stress-strain curves. Typical 
stress-strain curves are shown in Fig 
2. Mates to these bars were tested at 
a free load cross head speed of 0.033 
in./min; yield points were deter- 
mined by dividers method at 0.5 and 
0.1 per cent total extension 

Complete tension testing results 
together with Brinell hardness made 
on the center of a transverse section 
of the grip end of the test bar are 
shown in Tables 1 and 2. Odd num- 
bered bars were tested with SR-4 


strain gage, while data for even 


Table 1 . . Mechanical Properties of Air-Cooled and Drawn Test Bars 





Test Tensile Yield Strength (psi) Elongation 
Bar Bhn Strength Total Extension Offset 
No. psi 10% 0.5% 0.2% 0.1% Per Cent 
4) 293 122,100 4.0 
42 293 118,800 86,100 3.0 
43 116,700 83,700 3.5 
44 285 118,000 4.0 
45 269 118,800 80,000 71,500 71,000 67,000 5.0 
46 269 114,000 76,600 5.0 
47 262 109,100 74,200 66,200 66,000 63,000 6.0 
48 262 107,000 76,800 6.0 
49 255 110,200 72,500 65,800 65,000 61,000 8.0 
50 248 109,200 71,900 6.5 
1 217 92,200 59,400 53,000 51,100 48,200 7.5 
229 95,600 64,600 57,200 7.5 
3 207 88,200 55,900 50,500 49,100 47,200 10.5 
4 217 92,500 64,400 55,800 10.0 
5 207 85,800 56,000 51,000 49,800 47,600 7.0 
6 202 87,700 60,000 53,100 8.0 
7 192 82,000 54,400 50,100 49,400 48,000 
8 202 83,100 59,500 54,400 9.0 
9 179 74,100 48,900 45,800 44,900 43,000 11.0 
10 179 75,000 53,200 49,300 11.0 
WW 174 73,500 47,900 44,000 43,000 41,900 9.0 
12 179 75,500 52,500 48,000 13.5 
13 170 73,300 48,200 44,800 43,800 42,200 14.5 
14 170 71,600 50,000 45,800 13.0 
15 163 67,500 46,000 43,100 42,300 41,000 12.0 
16 163 67,700 48,200 43,800 15.0 
17 149 61,600 41,900 39,100 38,200 36,500 12.0 
18 149 66,000 45,300 41,800 16.0 
19 143 61,000 40,000 37,200 36,500 34,200 15.5 
20 146 61,000 43,600 41,200 16.0 












numbered bars were obtained by and drawn pearlitic malleable iron tors. Brinell impressions were mad the thrust component of power 
means of dividers. The relationship are shown in Fig. 4 on the cope surface after the removal could be determined by means of 
of tensile strength, yield strength Machinability test coupons were of the eiehth-inch of metal, and mi SR-4 strain gages, while the torque 
0.2 per cent offset), and elongation 1x 4x %-in aw cast and proc- crospecimens were taken 2 In. from component was determined = trom 
so Getaell fasdaes. howe fa Fie, 3 Pa ests.” eee es procedures used in the edge opposite the vate changes in a magnetic held caused 
was obtained bv the method of least the preparation of the tensile test Drilling tests were conducted at by a core mounted to the vise sup 
squares to determine the best fitting bars. Some blocks were re-heated to the University of Michigan Metals port moving within a separately 
straight line through the experi- 1570 F (854 C) and oil quenched to Processing Laboratory with 44 In upported coil. These electrical im 
mental data obtain a fully martensitic matrix diam., high-speed steel, ferric oxide pulses were mplified and automati 


Microspecimens were taken '/% in Others were retained in the at coated drills of approximate ly Soin cally recorded on strip charts. Pre 
from the fracture on bars of repre- cooled condition after first stage an flute lengths, 0.051-0.055 in. web vious to drill testing, the equipment 
thicknesses, ground on a drill grindes was standardized for torque and 


for a relief angele of 6 degrees. Drills thrust by means of a torque ban 


and pressure gage respectively 


sentative hardnesses over the entire neal. All were drawn for varying 


hardness range 163-285 Bhn) to times at 1200 F (649 C) to secure 


hardnesses of 262 to 137 Bhn were mounted in a 25-in., box-col 


illustrate the progressive change in 

microstructure and the effect en One-eighth inch of metal was re umn, upright drill press, Standard In order to compensate for any 
mechanical properties with heat moved from the cope surface ol conditions of speed and feed wer light dimensional variations in web 
treatment, Photomicrographs at 165 each block, preparatory to drill 180 rpm and 0.007 in, min thicknesses, chisel edge cutting 
187, 207, and 241 Bhn for oil testing, to expose uniform interiot \ floating vise was mounted or edges, or concentricities of the drills 
quenched and drawn, and air-cooled metal and to eliminate surface fae the drill press in such a way that ind also to remove any personal 





Fig. 4. . Typical microstructures of pearlitic malleable iron, oil quenched (top) (left to right) 241, 207, 187, and 163. Softening is mainly due to second stage 


and air cooled (bottom), and drawn to Brinell hardness of .. . graphitization with minimum carbide coalescence, 500K, reduced to % size 
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Fig. 5... Machining power related to hardness of heat treatments. 


bias, test blocks were randomly 
arranged in groups of ten, Using one 
drill, a single hole was drilled in 
each of the blocks within one group. 
Repeating this procedure for each of 
the other three drillings provided 
values of torque and thrust for four 
independently drilled holes in each 
block, Before proceeding to the next 
group, drills were resharpened. 

The range of values for torque or 
thrust from any one test block could 
be compared with those obtained 
from any or all the others to insure 
the absence of assignable causes for 
variation, As there was no indica- 
tion of assignable causes for varia- 
tion, torque or thrust values were 
averaged to obtain the best estimate 
of their true value. Averaged values 
for torque and thrust were converted 
to units of horsepower developed to 
remove a cubic inch of metal per 
minute by means of relationships 
contained in related reference mate- 
rials.’ Unit horsepower determina. 
tions together with Brinell hard- 
nesses are given in Table 3; shown 
graphically in Fig. 5, 

Due to the similar microstructure 
of a pearlitic malleable machinability 
block and a test bar drawn to the 
same hardness, the expected yield 
strength (0.2 per cent offset) of a 
machinability block was determined 
from its Brinell hardness by means 
of Fig. 3. The relationship of unit 


horsepower to yield strength is 
shown in Fig. 6. 

After the solution of primary 
cementite and the nucleation and 
growth of temper carbon nodules 
from the as-cast structure, which is 
accomplished during first stage an- 
neal, the structure of the matrix can 
be changed to any of the forms de- 
scribed in the literature on steel by 
variation of cooling rate and draw 
heat treatment. 


Microstructure. Two fundamen- 
tally different types of microstruc- 
ture determined by the rate of cool- 
ing are obtained prior to the draw 
operation, Cooling in air (a rela- 
tively slow rate of cooling) produces 
a microstructure of temper carbon 
nodules surrounded by bulls-eyes of 
ferrite in a matrix of lameller pearl- 
ite (Fig, 1-—-right). By reheating 
material of this microstructure to 
above the critical temperature, 
transforming pearlite into austenite, 
and quenching in oil (a relatively 
fast rate of cooling), a microstruc- 
ture of temper carbon nodules in a 
matrix of martensite is formed (Fig. 
1—-left). The distict difference in 
hardness, 285 Bhn for the air-cooled 
structure and 600 Bhn for the oil- 
quenched structure, is a result of the 
form in which the carbon (other 
than temper carbon or graphite) is 
distributed, 
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The rate of decrease in hardness 
during the initial stages of the draw 
heat treatment of oil-quenched iron 
is greater than in air-cooled iron. 
However, this difference exists only 
until a hardness of about 241 Bhn 
is reached; then the rate of soften- 
ing appears to be similar for both 
structures, Bain,? in his discussion on 
Engel’s work,® describes a similar oc- 
currence in 0.94 per cent carbon steel 
when drawn at 1200 F (649 C). The 
higher rate of softening is attributed 
to initial structural changes occur- 
ring more rapidly in martensitic-type 
structures. 

The softening of a graphite-free, 
martensitic structure is due to the 
increase in FesC particle size, to- 
gether with strain release of the fer- 
rite. FegC tends to change toward 
the condition of apparent maximum 
stability which is in the form of 
spheroidized carbide. However, due 
to the chemical 
malleable iron and the presence of 
temper carbon nodules, second stage 
graphitization competes with the 
tendency toward coalescence of Fe,C, 
both contributing to softening. 


composition of 


In general, softening of the 
pearlitic matrix proceeds in a similar 
manner; that is, coalescence of FegC 
together with the strain release of 
ferrite. Due to the presence of some 


lameller pearlite at any hardness 


within the pearlitic malleable range, 
air-cooled and drawn material can 
be distinguished from that originally 
having a fully martensitic structure, 
i.c., oil-quenched and drawn 
Persistence of lameller pearlite is 
typical of a draw heat treatment 
temperature below the critical, and 
is the reason why it is difficult to 
spheroidize the coarser lamellae of 
carbide without heating into the 
austenite range. Microstructure of 
air-cooled and drawn iron of 241-163 
Bhn shown in Fig. 4 indicates soften- 
ing, for the most part, is the result 
of second stage graphitization with 
a minimum of carbide coalescence, 
as evidenced by the persistence of 
lamellar pearlite and the smaller size 
and amount of coalesced carbide. 


Mechanical Properties. It is to be 
emphasized that air-cooled and oil- 
quenced pearlitic malleable iron of 
essentially the same chemical com- 
position will have different micro- 
structures. Although these micro- 
structures will respond in a similar 
manner to draw heat treatment to 
the same hardness, a difference in 
microstructure will persist, and dif- 
ferences in mechanical properties are 
to be expected. 

A constant relationship (with 


small deviation) between hardness 


Table 2. . Mechanical Properties of Oil-Quenched and Drawn Test Bars 





Test Tensile Yield Strength (psi) Elongation 
Bar Bhn Strength Total Extension Offset 

No, psi 1.0% 0.5% 0.2% 0.1% Per Cent 
51 321 127,700 112,700 103,000 109,500 105,800 3.5 
52 321 128,200 118,000 venee - 2.0 
53 285 117,900 100,200 95,500 97,500 95,000 5.0 
54 277 116,100 97,700 re - 4.5 
55 269 111,000 93,000 89,000 91,000 88,200 5.0 
56 269 112,000 92,200 guews 6.5 
57 262 114,000 88,000 85,200 86,200 84,300 4.0 
58 262 107,800 89,300 , eee 6.0 
59 255 105,600 83,800 81,900 82,000 79,800 7.5 
60 248 100,400 80,200 : 6.5 
21 223 95,400 74,100 73,200 73,100 72,200 7.5 
22 229 96,600 79,500 77 600 6.0 
23 217 91,000 69,000 68,200 68,200 67,600 7.0 
24 212 93,700 71,200 70,200 8.0 
25 207 88,800 65,000 63,000 62,600 62,000 11.0 
26 207 90,600 67,000 66,000 12.0 
27 202 83,000 62,000 60,900 60,700 60,500 11.5 
28 207 86,200 63,600 63,100 12.0 
29 197 83,400 60,100 59,000 58,700 58,500 11.5 
30 202 85,200 63,000 62,100 13.0 
3) 192 82,400 58,700 58,200 58,200 58,100 13.0 
32 202 82,700 61,600 60,600 , 13.0 
33 183 79,200 56,000 56,000 56,000 56,000 14.0 
34 187 80,700 59,900 58,900 15.0 
35 183 77,700 54,200 53,900 53,800 53,500 14.0 
36 183 77 600 57,500 56,500 14.0 
37 163 68,100 47,000 46,800 46,800 46,800 15.0 
38 163 69,700 51,600 51,100 15.5 
39 156 65,900 46,100 45,000 44,900 44,200 14.0 
40 163 69,700 51,400 50,400 15.0 











and tensile strength, yield point, and 


elongation of a number of oil- 
quenched or water-quenched steels 
hard- 


nesses is reported by Janitzky and 
4 


drawn to various identical 


saeyertz.* That such a relationship 


can also be developed by oil- 


quenched malleable iron is most 
probable when the presence of tem- 
per carbon nodules of graphite is 
recognized as essentially the only 
difference in structural constituents 
Differences in carbon and silicon in 
solution would not be expected to 
destroy the probability of this rela- 
tionship. However, in consideration 
of investigation by Schneidewind and 
Reese,® variations in metal composi- 
tion and heat treatment can be ex- 
pected to cause deviations from the 


relationships shown in Fig. 3, 


Get Different Properties 


Significant deviation in mechani- 
cal properties between oil-quenched 
and drawn and air-cooled and drawn 
test bars at the same hardness are 
evident in Fig. 3. Most apparent is 
the increasing difference in yield 
strength as the hardness increases 
from 163 to 285 Bhn. The difference 
163 
microstructure 


in yield strengths is least at 
Bhn because the 
Fig. 4 
that of fully annealed ferritic 
able iron which, for cupola-air fur- 


in either Case 18 approat hing 
malle- 


nace duplexed iron of this foundry 
is 37,500 psi at 140 Bhn. 
Stress-strain curves of Fig. 2 in- 
dicate a sharp-kneed diagram results 
from oil-quenched and drawn test 
bars, while a more rounded knee is 
obtained for air-cooled and drawn 
Plastic 


mences at a higher applied stress for 


test bars. deformation com- 
oil-quenched material at the same 


hardness as air-cooled. This is at- 
tributed to the difference in distribu- 
tion and arrangement of ferrite and 


The 


tained under an oil-quenched, stress- 


cementite greater area con- 
strain curve indicates the superior 
this 


hardness as 


material at the 
The 
average modulus of elasticity in ail 


10° psi 


toughness of 
same air-cooled 


cases is approximately 26 


Machinability. Present machin- 


ability ratings are based on Taylor 
speed, which refers to the surface 
speed at which the metal can be cut 
permitting a definite tool life. Taylor 


AISI-B-1112 


steel is 


speed for Bessemer 


free-cutting considered as 


100 per cent. Pearlitic malleable iron 
on the Brinell hardness range 180- 
200, is reported as 90 per cent, and 
in the 200-240 range as 80 per cent.‘ 
Ihe indefiniteness of these ratings is 
apparent by the recent incorporation 
of machinability power requirement 
in specifications for pearlitic mall 


able Whilk 


generally recognized as a controlling 


iron, microstructure is 


factor on machinability, there is no 
description of microstructure for 


laylor speed ratings ol pearlitic 


malleable iron 


Machinability vs. Microstructure 


that metal cutting 


involves plastic flow plus either ten- 


Rec ognition 


sile or shear failure suggests a prob- 
able relationship of machinability to 
mec hani al properties of material as 
determined by micro-structure 

An investigation has been initiated 
to determine the effect of different 


type microstructures and resultant 
mechanical properties on the power 
required to remove a specific amount 
A general 


linear relationship of Brinell hard- 


of metal per unit time 


ness to unit power shown in Fig. 5 
that 
hardness. A 


indicate power increases with 
change in 
241-235 


drawn 


significant 
the relationship occurs at 
Bhn in the 
material. A typical micro-structure at 
this in Fig. 4 
This change is attributed to the rela- 


air-cooled and 


hardness is shown 
tively uninterrupted distribution of 
pearlite, the subsequently increased 
strength and hardness of this type 
matrix, and its resistance to cutting 

Figure 3, yield strength and pet 
cent elongation in particular, indi- 
cates that, at the same hardness, oil- 
quenched and drawn pearlitic malle- 


able 


suggesting 


iron has greater toughness 


a higher power require- 


The data of 


Fig. 5 together with reported powe! 


ment to remove metal 


requirements of turning tests sup 
port this contention 

However, this hardness-powe r cor- 
take 


the factors of structure and mechani- 


relation does not into account 


cal properties. Correlation of yield 
strength (0.2 per cent offset) to unit 
power is shown in Fig. 6. In this case 
both air 


power requirements for 


oil-quenched — pearlitic 
to that de 


complete ly 


cooled and 


malleable iron converge 


termined for annealed 


ferritic malleable iron. This is to be 


expected, as both the microstructures 


and mechanical properties have been 
shown to approach that 
mall able 


divergence at the 


pre \ iously 


ol ferriti 140) 


Bhn Lhe 


iron at 


hiah ! 


values of vield strength is attributed 
to the different type microstructure 
Fis | ind resultant stren th rela 


tionships ( Fig Oil-quenched and 
matleabl 


lower tensil 


Won will 
hard 


Vir ld stre neth that 


drawn pearlitic 


have strength o1 
ness at the ann 
when au cooled 
olfe I 

This 


basis ot umproved Tria hinability oil 


and drawn ind 


less 1 to cutting 


that, on the 


sistance 
would indicate 
quenched and drawn pearlitic mall 
used for A.S.T.M 


HOOO4S 


able iron could be 


grades 53004 and 70002 if 


design specit ations are primarily 


on yield strength, which would ap 


pear most likely, rather than tensile 


Conclusions, On the basis of the 
work described in this paper the fol 
lowing com lusions have bee n drawn 

1. Mechanical properties of pearl 
itic malleable iron depend upon the 
quality, Siz, and distribution 


of the 


shape 
structural constituents 
2. There exists a re lationship be 


tween hardness and microstructure 
that permits the prediction ot me 
chanical properties 


}. Oil-quenched and drawn pearl 








Table 3 Machinability Date 
Test Unit 
Block Horsepower 
No Bha we aa) 
Vi Ww e nched and Drawr 
45 242 94 
46 255 } 
a 241 j ; 
48 i29 i 11 
49 207 9 
SU 183 ” 
] 174 a4 
52 156 805 
} 153 804 
4 146 a4 
55 255 1.053 
56 241 1.01 
57 223 0.950 
58 207 0.929 
59 202 0.908 
60 179 “ 0.866 
62 149 0.744 
63 140 0.784 
64 137 0.743 
Air Cooled and Drawn 
69 241 0.991 
67 235 0.950 
68 217 0.908 
65 217 0.867 
66 197 0.867 
70 241 1.032 
7) 235 0.950 
77 217 0.908 
73 207 0.668 
80 187 0.826 
79 187 0.867 
76 166 0.785 
74 143 0.743 
Ferritic Malleable 
8! 134 0724 
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Dependability 
is a must...so 





RADIOGRAPHY 
keeps its eye on 
production 


Radiography... 


another important example 
of Photography at Work. 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N.Y. 








SALES of outboard motors have 
gone up dramatically. New high 
power, smoothness, and quiet 

have all helped. But chief of their 
outstanding virtues is dependability. 

This quality is guarded by 
radiography. It insures soundness of 
castings—sees that weakness is not 
lurking in a hidden flaw 

Radiography cuts cost, too, when 
x-rays reveal unsatisfactory castings 
before machining is begun. 

Today radiography is playing a 
greater and greater role in good 
foundry operations. It frequently 
points the way to better casting 
methods... makes sure only sound 
castings are delivered. 


If you’d like to know how 
radiography can help you, get in 
touch with your x-ray dealer. Or, if 
you like, write us for a free copy 
of “Radiography as a Foundry Tool.” 






For more facts, circle No. 93 on postage-free Reader Service card on p. 103 or 104 
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itic malleable iron at the same hard- 
ness as air-cooled and drawn exhib- 
its approximately the same tensile 
strength, but higher yield strength 
and greater elongation 

+. Machinability, evaluated from 
drilling tests and expressed as horse- 
power to remove a cubic inch of 
material per minute, appears to be 
a function of yield strength. Power 
increases at approximately the same 
rate for both air-cooled and drawn 
and oil-quenched and drawn ferriti 
malleable over the average yield 
strength range of 37,500 psi to ap- 
proximately 50,000 psi. Above 50,- 
000 psi the power requirement for 
air-cooled and drawn malleable iron 
increases rapidly while that for oil 
quenched and drawn continues to 


increase at a uniform rate 


Acknowledgment, Grateful ac 
knowledgment is made to Dr. F. B 
Rote, technical director, Albion 
Malleable Iron Co., for his interest 
encouragement, and constructive 
criticism and to the management for 


permission to publish the results 
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Corrosion Data Compiled 


Pechnical Unit Committee T-5B 
on High TPemperature Corrosion 
National Association of Corrosion 
Engineers, Houston, Texas, has com- 
piled *‘Hich Te mperature Corroston 
Data,” a report dealing with the high 
temperature corrosion behavior of 31 
materials 

Copies are available at 50 cents 
each by writing National Association 
of Corrosion Engineers, 1061 M & M 
Building, Houston 2, Texas 





Dime 
the ¢ 
and 


500 


able 
roug' 
supe 


co 
col 





rh 


9. Avoid excessive lengths. 





Safety Code for Industrial Rubber Hose 


James E.H 
Therm 


DO 


Use correct hose for material car- 
ried. 


Use hose of correct pressure capac- 
ity. 


5. Select couplings carefully as to 


type, size and material and install 
correctly. 


. Have shut-off valve accessible. 


WADSWORTH 
SQUARE 
TWISTED 


tty /H 
i¢ 


, a4’ 


s 


e De é opment Eneineer 


NJ 
WHY 


Pumpir.g acids, for instance, through 
a water hose will cause hose leakage 
and eventual failure with damage to 
equipment and personnel 


Too high pressure will weaken hose 
and cause failure with possible dam- 
age to equipment and injury to per- 
sonnel. 


A poor leakage 
poor performance and possible failure 


connection means 


To stop flow quickly in case of sudden 


or accidental failure of hose or 


pling 


cou- 


Excessive lengths present a tripping 
hazard to personnel. 





Avoid excessive lengths. 


9 


10. 


12. 








For steam, use a wire braid hose or 
hose specifically designed for steam. 


Tighten couplings periodically. 


Repair cuts, worn spots as soon as 
discovered. 


Use enough hose to reach. 


Wear protective clothing (goggles, 
rubber gloves, apron) when han- 
dling hot or corrosive material in 
a hose. 


. Check hose for breaks, loose cou- 


plings before using. 


Protect hose from accidental 


damage from vehicles, falling ob- 
jec ts. 





and double bend. Gaggers are shipped 
Soft square twisted gaggers are depend- 
able sand reinforcements which will stand 


Dimensions should be always specified as 
the OUTSIDE measurements in both single 
500 Ibs. to 800 Ibs. to a barrel. 

rough and repetitious usage, and have 


superior sand gripping power. 


ORDERING INFORMATION 


1» fer your foundry 
WADSWORTH alco makes 


Rubber Hose 


Steam under pressure will burn and 


nar al 


weaacn an OTrcinary Nose 





bursting, with damage to equi; 


and injury to personnel 


Prevent leakage and eventual failure 


at coupling 


Will prevent sudden, complete rup- 


ture later 
hose will weak- 


Pulling and stretching 


en it, especially at couplings; with 
eventual failure and spillage of mate- 


rial carried 


and cloth- 
with material in 
failure 


Protect workers’ eves, skin 


ing against contact 


case of spattering or 


is more efhcier 


Accident prevention 
than first aid 


Will weaken and damage hose 


Keep hose away from 
hot surfaces and 
heat outlets. 
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Save time! Plane draft 
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Wheelco Instruments Div., Barber- 
Colman Co., Rockford, Ill., has 
moved into new and expanded facil- 
ities at 6610 North Sheridan Rd., 
Chicago. The new telephone num- 
ber is BRiargate 4-9705. 


Howard Foundry Co., Chicago, has 
published a bulletin entitled “The 
Ellis Casting Process.” The bulletin 
stresses the use of the process for the 
production of microwave fittings, but 
all types of complex investment cast 
parts can be produced by the proc- 
ess. 


Exothermic Research Products, Inc., 
Buffalo, N. Y., has consolidated with 
Exomet, Inc., Conneaut, Ohio. Exo- 
met will manufacture and market all 
products of Exothermic Research 
formerly made in Buffalo 


American Steel Foundries, Inc., Chi- 
cago, for the second straight year, 
has made a $1000 grant to the Illinois 
Institute of ‘Technology to foster 
foundry education at the Institute 
The presentation was made to the 
IIT metallurgical engineering de- 
partment through the Foundry Edu- 
cation Foundation of Cleveland 


Behr-Manning Div., Norton Co., 
Troy, N. Y., received the 1954 Na- 
tional Safety Council’s Award of 
Honor. To earn it, nearly 2000 em- 
ployees worked nearly 4,000,000 
man-hours with only 12 lost-time or 
disabling injuries, equivalent to a 
man’s working 165 years per injury 
tehr-Manning attained a frequency 
of injury 69 per cent better, and a 
severity rate 90 per cent better, than 
the average for its industry 


Precision Castparts Co., Portland, 
Ore., has moved into its new 48,000 
sq ft plant at 5001 S. E. Johnson 
Creek Blvd., Portland. The new 
foundry will have more than double 
the capacity of the company’s pres- 
ent operating facilities and will in- 
clude a complete battery of tool and 


foundry 
trade news 


die making equipment, ranging from 
lathes and mills to contour-duplicat 


ing devices. 


Lebanon Steel Foundry, Lebanon, 
Pa., has published a sales bulletin on 
Ceramicast, a new casting process 
Ceramicast utilizes ceramic molds to 
produce castings with smooth sur 

faces, intricate shapes, thin metal 
sections, close tolerances, reduced 
machining costs, and reduces or elimi 


nates machining 


Foxboro Co., Foxboro, Mass., has 
established ten regional sales divi- 
sions. The new sales regions are effec- 
tively integrated with Foxboro’s 
newly expanded service and manu- 
facturing facilities, new branch fac- 
tories having been constructed in 
Dallas, Texas; Pittsburgh, Pa.; and 
San Leandro, Calif.; during the past 


yeal 


S. D. Fuller & Co. and Vermilye 
Brothers are offering to the public 
99 880 shares of common stock of 
Schmieg Industries, Inc., Detroit 
Mich., at $3.00 per share, less a con 
cession of 45 cents per share. The 
proceeds of the sale will be used to 
inprove and develop the company 
and to expand its sales which have 
increased by 200° during the past 


four years 


Recent acquisitions by American 
Steel Foundries, Chicago, in non 
railroad fields accounted for 60 pet 
cent of the organization's total net 
income in 1954, even though they 
were responsible for only 38 per cent 
of the sales volume. The diversifica- 
tion acquisitions were purchased 
with $20,000,000 of ASF capital 
which had been retained in the busi- 


ness from earnings 


Advance Aluminum Castings Corp., 
Chicago, has published its annual 
report for 1954 

Morris Bean & Co., Yellow Springs 


Ohio, has published an informative 


bulletin entitled “Antioch Process 
Aluminum Alloy Castings Fluid 


Flou 


The metallurgists of Precision Metal- 
emiths, Inc., Cleveland, Ohio, a 
leading producer of ferrous and non 
ferrous investment castings, have pre 

pared a “Chart of Standard Invest 
The chart is 


designed to act as a ready reference 


ment Casting Alloy 


guide for all engineers concerned 
with the selection or specication of 


investment castings 


Onto H. Rosentreter Co., South Gat 
Calif., is handling the sales of equip 


ment manutactured by Shell Process 
Inc., Chicopee, Mass., on the West 
Coast 


American Pulley Co., Philadelphia 
has purchased the assets of Safeway 
Industrial Equipment Corp., Chi 
cago, manutacturer ol complet 
line of manually and electrically 
operated hydrauli lift trucks. It o 
planned to merchandise these lift 
trucks under the trade name of 
American Sateway 


Claud _ (sordon Co 7. hicago has 
announced the completion ot addi 
continued on pa /i” 


CASTING through the Ages 








TURNED UP WHILE EXCAVATING 
FURNACE ! <<? 
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CAMBRIDGE 
UTENSILS — WERE CAST By 


THOMAS CHYCHE, in 1500 


= 100.. ARS AGO THIS JULY ad, 


RICHARD T, CRANE, FOUNDER OF CRANE CO., 
CELEBRATED THE COMPLETION OF THE TINY 
FRAME FOUNDRY HE HAD BUILT HIMSELF, BY 
CASTING GOME LIGHTNING ROD TIPS AND 
COUPLINGS IN MOLDS MADE OF SAND HE HAD 
SOR HIS 


u 
\ 
y 186 POUNDS OF HOUSE HOLD 


| BOUT THE TIME OF THE AMERICAN REVOLUTION, 
A BOATMAN, EQUIPPED WITH AN OYSTER RAKE 
OULD SCOOP UP, BACH DAY , ABOUT TWO TON 
OF BOG IRON ORE FROM THE GOTTOM OF THE 
ASSAW OMPSETT POND LOCATED IN 
MASSACHUSETTS! 






UTENGILG AND OTHER METALLIC 
OBJECTS WERE DONATED BY 

PROUD VILLAGERS TOWARDS THE 
CASTING OF A CHURCH BELL AT 
BRIDGE WATER ENGLAND IN 
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Born THE BELLS OF KINGS COLLEGE, 
AND ITS COOKING 
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Better production techniques .. . effective management controls. . . 
design factors . . . solutions to cost problems . . . are given in this 
conclusion to Modern Castings’ report on the 1955 Convention of 
the American Foundrymen’s Society. First half appeared in June. 


Steel 


High Temperature Impact Prop- 
erties of Cast Steel, C. F, Christ- 
opher, Continental Foundry & Ma- 
chine Co., Chicago. Investigation 
showed that brittleness is a common 
characteristic of all steels, and that 
it depends upon the carbon content 
and amount of carbon segregation 
due to selective freezing. The width 
of the hot tearing zone depends en- 
tirely upon the distance between the 
liquidus and solidus lines of freez- 
ing which determines the extent of 
selective freezing, The elimination or 
minimizing of hot tearing depends 
upon pouring temperature, which 
sets up the stress, and scientific head- 
ing, gating and chilling which elimi- 
nate or dissipate the stress. 


A Metallographic Study of Rup- 
tures in Steel Castings, J. B. Caine, 
Cincinnati, Ohio, Tensile fractures 
are ragged and show extensive plas- 
tic deformation, Transverse frac- 
tures show microscopic shatter cracks 
ahead of the visible crack which 
disappear at fracture leaving a rag- 
ged surface with plastic deformation 
Fatigue fractures are flat, possibly 


intergranular, Notched impact (brit- 
tle) fractures are flat with angular 
projections, Cooling (quench) 
cracks, distinguished by location, are 
sharp, continuous, or a zig-zag acicu- 
lar, depending on microstructure. 
Hot tears are discontinuous and asso- 
ciated with ferritic, interdentritic as- 
cast metal. Intercolumnar shrinkage 
has scalloped edges on elongated 
voids (with interdentritic metal al- 


80). 


What Design Engineers Look for 
in Castings, Trevor Davidson, Bucy- 
rus-Erie Co., South Milwaukee, Wis. 
The design engineer is looking for 
just one thing—the least expensive 
way to make a part which adequate- 
ly meets service requirements, The 
foundry and manufacturer may 
think of the lowest price delivered 
to the machine shop, The user thinks 
the least expensive part is the one 
which gives him the maximum re- 
turn on his investment after consid- 
ering machine movement frequency, 
reduction in pay load, cost of repair 
and labor for rapid wear or prema- 
ture failure, and sometimes the shut- 
down cost of an elaborate plant while 
a key machine is out of service 
(pages 118-122, May issue). 
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how to improve 


Competitive Position of Castings 
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Casting steel in graphite molds was described by H. H. Hursen, Griffin Wheel 
Co. Seated (left to right): Allan Bixby, National Malleable & Steel Castings 
Co.; H. F. Bishop, Naval Research Laboratory; T. H. Shartie, Texas Electric 


Steel Casting Co. 


Influence of Molding Materials on 
Incidence of Hot Tearing, J. M. 
Middleton, British Steel Castings Re- 
search Association, Sheffield, Eng- 
land. The geometry and mass of a 
35-lb test casting, and resulting ther- 
mal conditions, compared to a 10-lb 
casting, have little increased effect 
on the behavior of clay-bonded 
sands; however, the prolonged time 
after pouring at which hot tearing 
occurs, allows a more complete 
breakdown of organically-bonded 
sands to take place. High green and 
dry compressive strength of sand 


mixes at room temperature affect 
sand behavior under casting condi- 
tions, increasing the incidence of 
tearing. 


Steel Castings—Their Engineer- 
ing Advantages in Weldments, E. | 
Wellauer, Falk Corp., Milwaukee 
Casting in sections allows cost to be 
lower and quality to be higher, Cast- 
ing appendages and thin walls can be 
removed from the pattern and cast 
separately or be made of wrought 
materials. Casting in sections with 
resulting higher physicals allows 











ay 

















lower factors of safety and more uses 
for cast parts in weldments. Mini- 
mizing hot tears, easier molding, 
founding, and cleaning, and more 
reliable inspection with less value 
loss in s« rap Cast components, result 
from casting in parts. 


Hot Tears, Lyle L. Clark, Armour 
Research Foundation, Chicago 
There is no correlation between 
pouring temperature or pouring rate 
and tearing. No structure in the torn 
area could be defined as being influ- 
ential. Inclusion count testing did 
not give 
Variations in chemistry did not ap- 


conclusive information. 
pear to affect hot tearing to a no- 
ticeable degree. The greatest influ- 
ence on hot tearing is core hardness: 
however, deoxidation practice (alu- 
minum vs. non-aluminum) has an 
apparent effect also 


The Use of Steel Castings by the 
Southern Pacific Company, B. Ff 
Kline, Southern Pacific Co., Sacra- 
mento, Calif. Due to isolation from 
eastern industrial centers in the 
early years of western railroading 
the Southern Pacific built and oper- 
ated foundries to a greater extent 
than usual in American railroad 
Materials are 
qualified at distant sources on the 


practice frequently 
basis of tests witnessed at the factory 
by the representative of some other 
railroad. Inherent characteristics of 
design and material make steel cast- 
ing construction che ap and effective 


to repai! 


Manufacture of High-Quality, 
Pressure-Tight Steel Castings, |. F 
Wallace, Case Institute of Technol 
ogy, Cleveland. Pressure-tight, high- 
strength castings can be produced in 
static sand molds economically when 
the melt is closely controlled, the 


casting sound, crack-free, clean, and 


of fine-grained steel through-hard- 
ened by quenching, and tempered to 
the required strength level. Opti- 
mum combination of tensile and 
toughness properties were attained 
with a chromium-nickel-molybde- 
num composition the relative 
amounts of which are determined 
by the section size which must be 
hardened throughout 


Ladle Practice, Arthur P. Guidi 
Texas Electric Steel Casting Co., 
Houston, Texas | he author ck 
scribed procedures and materials 
used in lining ladles at his plant 
Newly lined, | and 5-ton bottom 
pour ladles are heated at 600-800 F 
for 6-10 hr, then at about 1600 | 
for 2-3 hr. Sidewalls need no patch 
ing for about 30 heats: new nozzles 
and some bottom patches are in- 
stalled after each heat. 3'%-ton tea- 
pot ladles, with monolithic lining 
are dried at about 600 F for 12-15 
hr, then heated at about 1600 | 
another 2-3 hr. No patching should 
he necessary for 10-12 heats; a new 
bottom is put in every 15-20 heats 
to assure slag-free operation; and 
the spout is relined every 20-30 heats, 


regardless of its condition 


Development of a Bottom Pour 
Ladle Practice for Quality Steel 
Castings, A. W. Fastabend, Ameri 
can Steel Foundries, East Chicago 
Ind. Quality castings, safety, econ 
omy, and higher pouring tempera 
tures resulted from this study of steel 
ladle practice, See the April issue of 
AMERICAN FOUNDRYMAN, pages 43 


15 


Factors that Contribute to the 
Production of Clean Castings, C. B 
Williams, Massillon Steel Casting 
Co Massillon, Ohio 


mixing of alloys added at the time 


Thorough 


the 3-ton teapot ladle is filled is as- 



















sured by pouring part of the heat 
into a 1500-lb ladle then back again 
Slag in the teapot spout is removed 
in this operation, thus allowing cach 
heat to be poured out to a 90-75-Ib 
heel instead of 150-200-lb heel, even 
though slag does enter the spout in 
doing so. Double pouring fills th 
mold twice as fast, and minimizes 
spalling or pull down. Gating sys 
tems of all large castings are made 


of ceramic tile 


A Simplified Method for Deter- 
mining Riser Dimensions, H 
Bishop E. T. Myskowski, and W.S 
Pellini, Naval Research Laboratory 
Washington, 1D. ¢ 
based on the ratio of length plus 


\ simple index 


width divided by thickness is related 
empirically to riser volume expressed 


as a traction of the known casting 





volume. This procedure involves cal 


Above . . Heat Transfer Symposium was dedicated to the late H. A. Schwartz 
by W. K. Bock, National Malleable & Stee! Castings Co., who pointed out that 


Dr. Schwartz had been devoted to a search for foundry fundamentals 











Above ..AFS President Frank J. Dost presents checks and certificates to top 
Apprentice Contest winners (|. to r.): Richard T. Bernier, steel molding; Fred 
erick S. Moran, gray iron molding; Chester Boersma, non-ferrous molding; Gene 


Boll, wood patternmaking; Wm. J. Cook, metal patternmaking 


Left. . Head table at the Gray Iron Luncheon had (seated |. to r.). J. S. Vanick 
International Nickel Co.; C. F. Walton, Gray iron Founders’ Society; J. E. Foster 
AFS technical ass 
Donoho; American Cast Iron Pipe Co. Standing (1. to r.)};: Wm. G. Ferrell, Auto 
Specialties Mfg. Co.; AFS Vice-President F. W. Shipley, Caterpillar Tractor Co., 
W. W. Levi, Lynchburg Foundry Co.; 
V. A. Crosby, Climax Molybdenum Co.; J. T. MacKenzie, Acipco 


stant; W. H. Johnson, Naval Research Laboratory; C. k 


H. E. Henderson, Lynchburg Foundry Co.; 
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Refractories speaker Sam Carter, American Cast Iron Pipe Co., had in the front 
row of his audience (I. to r.);: Walter E. Jaeschke, Whiting Corp.; F. W. Jacobs, 
Texas Foundries, Inc.; and H. E. Henderson, Lynchburg Foundry Co. 


culating the index, relating index to 
riser volume by means of a graph, 
and finally translating riser volume 
to diameter and height dimensions, 


Application of Chills for the So- 
lidification of Rib and Boss Hot 
Spots on Plates, H. F. Bishop and 
E. T. Myskowski, Naval Research 
Laboratory, Washington, D. C, Thin 
appendages (ribs or bosses) act as 
cooling fins and create a chilling 
effect at their junction with the 
parent plate, Thick appendages cre- 
ate a hot spot at the appendage- 
parent plate junction which results 
in gross shrinkage, the severity of 
which is proportional to the width 
and depth of the appendage. A chart 
was presented which indicated the 
chill thickness required to neutralize 
the effects of appendages. 


Pressure Pouring and Graphite 
Permanent Molds Used in Produc- 
tion of Steel Car Wheels, H. H. Hur- 
sen, Griffin Wheel Co., Chicago. 
Graphite molds were adopted to 
eliminate sand, sand defects, and 
cleaning problems, A system of ap- 
plying compressed air to force molten 
steel through a refractory tube up 
into the bottom of the mold cavity 
was devised to overcome severe mold 
erosion and splashing during con- 
ventional pouring, Pouring rate of 
150 Ib per see is accomplished by 
increasing air pressure Y, lb per sec; 
metal flows quickly and quietly and 
is under control at all times. Sand is 
used only in insulating sleeves for 
three risers on each wheel 


Sand 


General Motors Experimental 
Foundry, L. J. Pedicini, Process De- 
velopment Section, General Motors 
Corp., Detroit. The largest producer 
and consumer of ferrous castings in 
the world recently completed experi- 
mental foundry facilities at the cor- 
poration’s technical center. An area 
of 120 ft x 240 ft is planned to per- 
mit casting on a simulated produc- 
tion basis of any ferrous casting up 
to the eight cylinder engine block. 
Jobbing shop facilities permit casting 
parts up to two tons. Aluminum 
castings up to 300 lb and copper-base 
alloy castings up to 500 Ib can also 
be produced. See May AMERICAN 
FouNDRYMAN, pages 110-117, 


What Are Your Raw Material 
Costs? §. C. Massari, Hansell-Elcock 
Co., Chicago. The actual cost of a 
material must include, in addition to 
the vendor’s invoice price, the cost 
of handling within the plant. Mate- 
rial can frequently be shipped in an- 
other form or type which can be 
more easily handled; often without 
changes in the plant or additional 
handling equipment. While outside 
engineering assistance may be desir- 
able in preparing detailed plants and 
cost estimates, the original concept 
and overall plans should originate 
from plant supervisory personnel. 


Steel Foundry Sands at Elevated 
Temperatures, H. W. Meyer, Gen- 
eral Steel Castings Corp., Granite 
City, Ill. Because each foundry has 
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its own base sand, sand handling 
facilities, sand preparation, core mak- 
ing, mold making, gating, risering, 
melting, and pouring practices, and 
its own conception of sand control; 
the foundryman employing analytical 
thinking of research work rather 
than duplication of recommended 
sand mixes will derive the greatest 
help from research reports. This 
progress report of the AFS Sand 
Division Committee (8-L) Physical 
Properties of Steel Foundry Sands at 
Elevated ‘Temperatures says that 
western bentonite is the most effec- 
tive of five clays in increasing hot 
deformation. 


The Scabbing Defect, R. L. Doel- 
man, Miller & Co., Chicago. Unac- 
commodated expansion (U.E.) is 
the excess of hot expansion over hot 
deformation as determined by dila- 
tometer; the greater the difference, 
the thicker the layer of sand sub- 
jected to destructive stresses. U.E. 
can be used to forecast the size and 
probable type of scab that the sand 
will produce. A sand with hot ex- 
pansion much lower than hot defor- 
mation at all temperatures would 
have a high safety factor in prevent- 
ing scabs. The Scabbing Defect is a 
progress report of The AFS Sand 
Division Committee (8-J) Physical 
Properties of Iron Molding Mate- 
rials at Elevated Temperatures 


A New Foundry Sand Core Bind- 
er, Charles J. Gogek, George M. 
Moffet Research Laboratories, Corn 
Products Refining Co., Argo, Ill. The 


new binder is a white, water-soluble 


powder containing over 90 per cent 
of com sugar, commonly called dex- 
trose. The remainder is a catalyst 
which converts the dextrose into a 
resin-like substance during baking. A 
basic core mix, sand, water, cereal 


binder (for green strength), and dex- 
trose binder (for baked strength), 
suitably formulated and prepared, 
possesses all the properties required 
to form green cores by the usual 
methods. 


It Is Not All Sand! C. A. Sanders, 
American Colloid Co., Chicago, and 
Nathan Levinsohn, Minneapolis- 
Moline Co., Minneapolis. On too 
many occasions a molding sand mix- 
ture, a molding sand practice, or 
molding sand control is given full 
blame for certain unrelated casting 
defects. Slag inclusions, mold shift, 
short pouring, cope reversing, crush- 
ing, interrupted pouring, insufficient 
clamping, early shakeout, cold metal 
are among non-sand conditions giv- 
ing rise to scrap castings. 


Current Status of Test Patterns 
for Evaluation of Sand Mixtures, 
Charles Locke. In securing informa- 
tion about the design and function 
of test patterns from literature and 
foundry experts, it was found that 
every test pattern since 1924 is writ- 
ten about in the TRANSACTIONS of 
the AMERICAN FOUNDRYMEN’S So- 
ciety. A complete list of references 
is provided. The various patterns are 
summarized as to description, pur- 
pose, sand properties measured, sand 
properties correlated, results, metal 
used, and photograph. This is a prog- 





Pattern Luncheon featured (left to right): R. L. Olson, Dike-O-Seal, Inc.; J. W. 
Costello, American Hoist & Derrick Co.; A. F. Pfeiffer, Allis-Chalmers Mfg. Co.; 
and John F. Roth, Cleveland Standard Pattern Works. 














Looking for hidden costs at the Industrial Engineering 
Round Table Luncheon are (|. to r.): Wallace E. Boswell, 
Glamorgan Pipe & Foundry Co.; M. E. Annich, American 
Brake Shoe Co.; M. T. Sell, Sterling Foundry Co. 


ress report of continuing work of the 
AFS Sand Division Committee (8-T ) 
Standard Test Patterns 


Casting Finish—a Function of 
Sand Additives, Burdette Jones, John 
Deere Waterloo Tractor Works, 
Waterloo, Iowa. Probably the most 
simple sand mix is the best one as 
each additional ingredient increases 
the variables. Generally, when one 
factor is improved, others are ad- 
versely affected. When experiment- 
ing, avoid the gradual approach, try 
what you think would be an excess 
and, if it is, then decrease to deter- 
mine the optimum amount to use. A 
gradual approach from the low side 
takes considerable time and you 
never know the most favorable con- 
dition until it has been exceeded 

this issue, pages 80-84 


Load-Carrying Power of Molding 
Sands, Harry W. Dietert and Alex- 
ander Graham, Harry W. Doietert 
Co., Detreit, and F. S. Brewster, 
Brumley-Donaldson Co., 
les. The movement of sand as load 


Los Ange- 


is applied by the weight of molten 
metal may be sufficient to enlarge the 
mold cavity to and cause internal po- 
rosity or shrinks. Stress-strain curves 
of molding sands show precisely how 
a sand behaves under load 

A sand is resistant to loading as 
long as increments of load are ac- 
companied by equal increments of 
deformation, and a sand _ should 
never be used outside this straight- 


line relationship 





Engineering Methods in Practical 
Sand Preblems: Strength-Density 
Relationships, V. E. Zang and G. J. 
Grott, Unitcast Corp., Toledo, Ohio 
It is concluded from tensile and com- 
pressive strengths, and from shear 
values that simple stress calculations 
are applicable to molding sand mix- 
tures. This allows the separate evalu- 
ation of bond strength and coefficient 
of intergranular friction at any given 
density of the mixture. The density 
beyond which additional compaction 
will be of little value, and which may 
be susceptible to expansion defects 
can be accurately determined. The 
ratio of bond strength to friction 
accurately reflects the moldability of 


sand mixtures 


Microscopy and Molding Sands, 
V. D. Frechette, New York State 
College of Ceramics, Alfred Univer- 
sity, Alfred. The polarizing micro- 
scope together with the stereoscopic 
microscope have already contributed 
largely to the understanding of 
foundry mold materials, to their de- 
velopment, and to their control in 
use. Recent trends. toward extensive 
mechanization of sand handling and 
molding systems place increasing de- 
mands on reliability and perform- 
ance of materials. The microscope 
will be used to improve compositions, 
guard specification, and trouble- 
shoot unhealthy process trends 


Coreroom Practice Pitfalls, R. H 
Greenlee, Auto Specialties Mfg. Co 
St. Joseph, Mich. The core should 


Molding sand properties he shoots for are 
pointed out by Thomas C. Alford, Wheland Co. 
(second from right). Others (left to right) are 
Harry Wilson Ill, Electron Corp.; F. E. Kurtz, 


be produced to facilitate quality 
casting rather than to overcome cet 
tain coreroom problems, Depend 
able sources of quality raw materials 
must be established. Core mixtures 
with minimum raw materials should 
be determined and maintained. Core 
evaluation should be with respect to 
the effect on the casting rather than 
the core itself. A day to day core 


scrap program should be instituted 


A Critical Analysis of the Cylin- 
drical Standard Test Specimen for 
Foundry Sands, Walter 
George Fischer, Ltd., Schaffhausen 
Switzerland. ‘To illustrate the indi 


vidual effects of moisture and den 


Co t7 


sity, as well as the air space volume 
on permeability and strength the 
author developed a ternary diagram 
It was discovered that constant per 
meability was possible with decreas 
ing air volumes. Patterns of strength 
and permeability curves were shown 
as a function of moisture content 
and, in effect, the result of the pas 
ticular compaction method used in 


making the test specimens 


Reactions During Core Baking, 
G. J]. Grott, Uniteast Corp., Toledo 
Ohio, and H. F. Taylor, Massachu 
setts Institute of Technology, Cam 
bridge. It is of utmost importance 
that adequate rculation of air be 
provided to sweep away water and 
other by-products of the core bak 
ing process Although the peak ten 
sile strength is unchanged, in 


creased oven |} udity delayed the 





Electric Steel Castings Co.; F. W. Jacobs, Texas 
Foundries, Inc.; 
ern Castings; and Frank S. Brewster, Brumley 
Donaldson Corp 


Herbert F. Scobie, editor, Mod- 


attainment of peak strength ap 
proximately 75 per cent. ‘The source 
of drying oils (linseed, soybean, corn, 
et does not affect the rate of dry 
ing as long as the same proportion of 
and ole acids is 


linolenic, lnolen 


maintamed 


Clay, Fines, and Water Relation- 
ships for Green Strength in Mold- 
ing Sands, A. H. Zrimsek and R. W 


Heine University of Wisconsin, 
Madison. It appears that the sand 
grains, silica fines, and finally the 


clay are the principal materials ae 
counting for most of the water re 
quired for tempering molding sands 
The green strength of sand-clay mix 
tures is sensitive to clay content be 
low 10 per cent southern and west- 
ern bentonite, and below 20 per cent 
fireclay and silica flour, Above these 
percentages a strength equal to that 
of the clay substance itself prevails 
Principles of Agglomerating Proc- 
esses, Carl Ludwig, Bonnot Co., 
Canton, Ohio. ‘The size distribution 
‘ ! crushe d tmiate rials i iti accord with 
normal repacking habit however, 
when particle sizes are lost, size dis 
tribution is not the optimum for ag 
glomeration. Lack of microsize frac 
tions and predominance of unitorm 
sizes are the most frequent faults 
Ihe strength of an agglomerate is 
evidenced in the structure of any 
stone wall which owe it stability 
to the mechanical interlock of larger 


ockes eflectivel wedeed hy the 


maller ones, Be it rocks or colloidal 
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particles, regardless of scale, the 
cumulative effect of the mechanical 
locks between particles determines 
the stability and endurance of the 


THLASS 


Gray Iron 


Oxygen Content of Gray Cast 
Iron Increases with Time, R. C., 
Williams and H. W. Lownie, Jr., 
Battelle Memorial Institute, Colum- 
bus, Ohio, Gray cast iron can absorb 
oxygen when stored under average 
atmospheric conditions; vacuum fu- 
sion analyses for oxygen should be 
made as soon as possible after the 
iron is cast. The mechanism of ab- 
sorption is not known; but it is pos- 
sible that the increase in oxygen 
occurs as a result of (1) some form of 
oxidation in the areas around the 
graphite flakes connected to the sur- 
face or (2) oxygen adsorption on 
the graphite flakes, 


Dissolved Gas in Liquid Cast Iron, 
Wm. Y. Buchanan, John Lang & 
Sons, Ltd., Johnstone, Renfrewshire, 
Scotland, Moisture is the cause of 
most gas formation in cast iron; con- 
siderable gas is picked up from a wet 
ladle even when no bubbling in the 
metal is noticeable. Gas escaping 
rapidly through metal may delay 
freezing locally. Low fluidity of high- 
duty irons makes gas content more 
serious, The volume of gas found in 
iron treated with soda ash is greater 
than in the untreated metal; the ad- 
dition of mill scale to soda ash ap- 

















convention 


pears to effect the desired degasifi- 
cation, 


Calcium Carbide Desulphuriza- 
tion by the Injection Process, John A. 
DeHulff, Air Reduction Research 
Laboratories, Murray Hill, N. J., and 
RK. Schneidewind, University — of 
Michigan, Ann Arbor. The injection 
of calcium carbide into cast irons 
by means of a carrier gas is an easy, 
clean method of desulphurizing. The 
reaction is quite rapid, and so is the 
rate at which waste products clear 
a 500-lb bath. Microstructures of 
desulphurized samples show an in- 
crease in matrix ferrite and a trend 
towards fine, compacted, type-D 
graphite at low sulphur values, 


Increasing Carbon Content of 
Cast lrons by Ladle Injection, G. E. 
Spangler, Air Reduction Research 
Laboratories, Murray Hill, N. J., 
and R,. Schneidewind, University of 
Michigan, Ann Arbor. Substantial 
and uniform increases in carbon can 
be attained from heat to heat by 
injection periods consistent with 
foundry production procedures, This 
method of carbon control outside the 
cupola permits the use of one base 
iron composition which can be al- 
tered at will by injection in the 
ladle to suit any particular casting. 
Calcium carbide can be injected 
simultaneously with carbon if it is 
desired to desulphurize at the same 
time. Greater uniformity and pre- 
dictability of properties are possible 
by carbon injection. 
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Plant & Plant Equipment session discussion is held by (seated |. to r.): H. W. 
Johnson, Wells Mfg. Co., and James Thomson, Continental Foundry & Ma- 
chine Co. Standing (|. to r.) are: H. C. Weimer, Beardsley & Piper Div., Petti- 
bone Mulliken Corp.; and James Sutherland and C. O. Schopp, Link-Belt Co. 


New High Strength Cast Irons 
Produced by Injection Methods, 
J. W. Estes, Air Reduction Re- 
search Laboratories, Murray Hill, 
N. J., and R. Schneidewind, Univer- 
sity of Michigan, Ann Arbor. Injec- 
tions of calcium carbide and rare- 
earth oxides (with and without mag- 
nesium oxide) can produce upgraded 
cast irons with as-cast tensile 
strengths of about 50,000 psi and 
above. These irons can be considered 
intermediate between gray iron and 
nodular iron, having certain advan- 
tages over each. Outstanding prop- 
erties of upgraded irons are ductility 
and high strength, insensitivity to 
cooling rate in various sections, low 
hardness, machinability, low chill 
depth, and low solidification shrink- 


age, 


Fluidization-Injection Process for 
Desulphurizing and Upgrading Cast 
Iron, G. P. Dahm, H. C. Barnes, and 
C. E. Bieniosek, Development Lab- 
oratory, Linde Air Products Co., Div 
of Union Carbide and Carbon Corp., 
Newark, N. J. Although it is not a 
cure-all, the injection desulphuriza- 
tion process provides a substantial 
stride forward for foundries produc- 
ing specialty castings, high strength 
castings, or products to meet rigid 
physical and chemical specifications 


T he proc CSS reduces the nec essity for 
premium cupola charge materials. 
Producers of nodular iron are given 
improved production control and a 
cleaner finished product with con- 


siderable savings in costs 


Machinability Testing — Relation 
Between Cutting Temperature and 
Tool Life for Gray Irons, E. A. Loria, 
formerly with Carborundum Co., 
Niagara Falls, N. Y., and D. R 
Walker, Massachusetts Institute of 
No differ- 
ence was found between the tempet 


ature of surface cuts and succeed- 


Technology, Cambridge 


ing cuts, perhaps because, even on 
the first cut, most of the material 
removed can be considered subsur- 
face. Force and temperature meas- 
urements in cutting are generally 
more reproducible than wear meas- 
urements and may prove to be of 
value in acceptance testing and qual- 


ity control of cast irons 


Developments in the Light Cast- 
ings Industry Including the New Die 
Pressing Process, R. S. M. Jeffery, 
Federated Foundries, Ltd., Man- 
chester, England. After telling of de- 
velopments in improved working 
conditions, grinding dust control, 
cupola emission control, enamel blis- 


tering, and mechanization, the 











author describes an outgrowth of Nickel Austenitic 
post-war casting demands and man- F. G. Sefing, 
power shortages—a mechanized per- Co., Inc., New York 
manent mold process for producing ly useful of nickel 
low-cost, gray as-cast iron parts. See irons, 2% Cr-2 


pages 88-95, May AMERICAN FouNpb- offers excellent 


RYMAN where resistance 


ar , , to-metal wear 
Theory of Nodular Graphite For- Potion 


mation in Ductile Cast Iron, Paul H 
Anderson, South Dakota School of 
Mines and Technology, Rapid City 
On the basis of evidence presented it 


and corrosive 


seems reasonable that the nodular 
graphite forms in the undercooled 


melt as a result ol prec ipitation ol a 


International Nickel 


austenitic ductile 
Ni-1 Mn alloy 


service possibilities 


20% 


to corrosion, metal- 
and heat applications 
involving erosion of salts, wet steam 
slurries are encoun- 
tered. Its good castability has already 
been utilized in replacing some of the 
corrosion-resisting alloys more difh 


cult to handle in the 





Ductile Irons, 


The most wide- 


foundry 


cloud of minute carbon platelets Risering of Nodular Iron, R. C 
which subsequently coalesce as an Shnay and S., L. Gertsman, Dept. of 
intermediate phase. This phase then Mines and Technical Surveys, Ot- 
permits crystal growth to occur from tawa, Ont. Variations in silicon con 
the graphite-me tal interface toward tent from 2.57 cent to 3.13 per 





Welcoming (left to right) General Manager Wm. W. Maloney and President 


the center of the nodule in the same cent do not have any appreciable ef 
manner that metal solidifies in the fect on the feeding distance of hyper Frank J. Dost to the AFS Ladies’ Tea are Mrs. Jake Dee, Mrs. James R. Hewitt, 
vicinity of the mold wall eutectic nodular irons. Hypoeutectic Mrs. Dost, Mrs. Bruce L. Simpson, Mrs. Frank W. Shipley, and Ma. Maloney 





Non-Destructive Testing Symposium speakers were (left to 
right): Joe W. Beckham, Texas Foundries, Inc.; Francis 
H. Hohn, Scullin Steel Co.; W. D. Kiehle, Eastman Kodak 
Co.; Kermit Skeie, Magnaflux Corp.; Hans J. Heine, AFS tech 
nical director; A. W. Gilbert, Carbide & Carbon Chemical 
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' Je ct) 
¥ 
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Officers and trustees at the Foundry Educational Founda- 
tion luncheon were E. J. Walsh, executive director; Earl 
Paltenghi, H. C. Macauley Foundry Co.; C. V. Nass, 


Beardsley & Piper; E. R. Oeschger, General Electric Co.; 
James H. Smith, General Motors Corp., vice-president; 





Co., Houston Section chairman, Society for Non-Destructive 
Testing; Jewelle N. Ketchbaw, Industrial Welding & Testing 
Laboratory; and Kenneth G. Roberts, Naval Research Estab 
lishment of Canada. Symposium will appear later in 
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Thomas Kaveny, Jr., Herman Pneumatic Machine Co., past 
president; L. H. Durdin, Dixie Bronze Co.; H. A. White, 
Smeeth-Harwood Co.; F. X. Bujold, Ford Motor Co.; Charles 


H. Martin, M & H Valve & Fittings Co.; and R. L. Gilmore, 


Superior Steel & Malieable Castings Co 


nodular iron plates Vg-! in. thick 
have a shorter feeding distance than 
hypereutectu plates ol equal thick 


Tie 


Risering of Gray tron Castings, 
K. J. Sullivan, Jr., C. M, Adams, J1 
ind Hl. | laylor, Massachusetts In 
titute of bechnolows Cambridge 
Prima hrinkage is a function of 
carbon equivalent, but total shrink 
we depends more heavily upon total 
carbon content. The measured effect 
of silicon on total shrinkage is less 
than that predicted theoretically 
Shrinkage is related to the structure 
" ell as the amount of graphite 
thus hich sulphur or phosphorus 
ron ith a finely dispersed graphite 
tructure have le hrinkawe than 


th coarse raphite 


Risering of Ductile Cast Lron 
Riser Dimensions, Feeding Distance, 
and Other Data, RK. A. Flinn and 
W.A. Spindler, University of Michi 

in, Ann Arbor nd 1). |. Reese 


International Nickel Ce iit Hay 

N | Centerline hirinkawe 
i i from the riser cannot I en 
eral, be corrected b if} wmrease Mm 
riser ive Thy type ol hrinkawe 
results from an inadequate thermal 
radient from the riser to distant 
pom The shrinkage zone | valled 


off by the rest ol the casting from 
unmple liquid metal in the riser, See 
April AMERICAN FouNDRYMAN, pages 
fy) bh 


ntinued on follouns pape 
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Dudes at the Texas Chapter barbecue are (left to right): L. N. Shannon, Stock- 
ham Valves & Fittings, past international president; Miss Lenore Shartle; 
Thomas H, Shartle, Texas Electric Steel Casting Co.; Mrs. Shannon; Mrs. Shartle; 
Wm. W, Maloney, AFS general Manager; Mrs. Maloney. 


Patterns 


Sealing Metal Core Boxes Against 
Blow-By, Richard L. Olson, Dike-o- 
Seal, Inc., Chicago. A new synthetic 
elastomeric material specially com- 
pounded to resist steam, alkali, fuel 
oils, etc., can be bonded to one half 
the metal core box around the cav- 
ity, with an adhesion beyond the 
strength of the seal itself. A groove 
machined into the other half receives 
the seal when halves are booked and 
prevents blow-by. Continuous type 
seals have been installed in three 
and four-part boxes with complete 
climination of blow-by. See Amert- 
CAN FounpRyYMAN, May, pages 101- 
10% 


(;ypsum Cement Molds for Plastic 
Patterns, M. K. Young, United 
States Gypsum Co., Chicago, Gyp- 
sum cements are ac curate, dimen- 
sionally stable, and adaptable to vir- 
tually any mold size and shape 
Molds of a thickness greater than 
144-24% in. are wasting material, 
are often too heavy to handle, and 
require a longer time to dry in the 
oven. The simplest method of mak- 
ing a mold is by pouring. Where 
compound contours are to be repro- 
duced in plastic the splash-cast tech- 
nique is used to make plaster molds. 


This method is also used for large 
molds, over 4 ft in dimensions and 
weighing over 200 Ib. 


Research in the Patternmaking 
Industry, David T. Kindt, Kindt- 
Collins Co,, Cleveland. Standards 
are needed in the adaption of plas- 
tics to the pattern industry, Recent 
improved pattern coatings are to be 
preferred for many jobs. Standards 
should be set up for pattern glues. 
Impregnated wood is a dimension- 
ally stable pattern material that is 
almost as hard as aluminum. 


Wood Pattern Construction Stand- 
ards and Specifications, John F. 
Roth, Cleveland Standard Pattern 
Works, Ine,, Cleveland. Author pro- 
poses that “first class wood patterns” 
be all patterns with high or perma- 
nent production requirements and be 
made of pine or hardwood as speci- 
fied by customer; “second class wood 
patterns” be those for a limited pro- 
duction; and “third class wood pat- 
terns,” those of which only one cast- 
ing is to be made, pine lumber and 
wax fillets being adequate. 


Precision Patterns from Zircon 
Molds, J. E. Stock and A. V. Scho- 
ville, John Deere Waterloo Tractor 
Works, Waterloo, Iowa. For 2% 
years all production patterns rammed 
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by slingers or jolt-rollover machines 
have been made by casting them of 
gray iron to precision tolerances in 
zircon sand molds. Any foundry can 
produce their own production pat- 
terns by this method and realize great 
savings in pattern making time. The 
cope section of a differential spider 
pattern required 200 hours finishing 
time made the conventional ways as 
compared to 26 hours when precision 
cast, See April issue, AMERICAN 
FOUNDRYMAN, pages 34-37, 


High Pressure Molding, T. E. Bar- 
low, Eastern Clay Products Dept. of 
International Minerals & Chemical 
Corp., Chicago, There are installa- 
tions for diaphragm molding in which 
no changes of equipment or patterns 
have been made while in some cases 
of pressure molding, completely new 
patterns have been required .Some 
foundrymen have not considered the 
cost of patterns and others are not 
aware that special patterns are not 
needed for the diaphragm process. All 
molding is done on cope and drag 
mounts because high machine speeds 
makes the use of match plates in- 
efficient; in addition, match plates 
are not rigid under high pressures. 
The principal problem in pattern- 
making for the process is accuracy 
equal to the desired precision. 


Heat Transfer 


Range of Effectiveness of Chills, 
Victor Paschkis, Columbia Univer- 
sity Heat and Mass Flow Analyzer 
Laboratory, New York. The influ- 
ence of the chill decreases gradually 
from its center to its edge and into 
the casting until a point is reached 
where the metal solidifies as though 
no chill were present. If only surface 
conditions are important, almost any 
chill thickness will do; the influence 
of the chill does not extend substan- 
tially beyond its edge 


Feeding Range in Shell Molds, 
R. E. Morey, H. F. Bishop, and W. S 
Pellini, Naval Research Laboratory, 
Washington, D. C. The feeding 
ranges in '%4-1% in. thick shell 
molded plates of alloys exhibiting 
centerline shrinkage are: steel, T: 
manganese bronze, 5'2T; nodular 
iron (CE 4.2), 6'AT; and (CE 
3.6), 6T; where T — plate thick- 
ness. Gray iron can be fed for essen- 
tially semi-infinite distances. Alumi- 





num-7 % silicon, aluminum-4%o cop- 
per, and G bronze develop uniform- 
ly distributed porosity irrespective 
of casting length. Feeding range data 
obtained for conventional sand molds 
are applic able to the case of shell 


molds. 


Risering Requirements of Nodular 
Iron, KR. C. Shnay, Dept of Mines 
and Technical Surveys, Ottawa 
Ont. Although thermal properties ol 
nodular iron are much the same as 
gray iron, risering requirements are 
much greater. The formation and 
growth of free graphite produces an 
expansion during solidification of 
both metals: however, in gray iron 
this expansion can be taken up by 
movement of the liquid metal. This 
self-feeding characteristic of gray 
iron does not exist in nodular, which 
may require larger risers than the 


same casting in steel 


Application of Indirect Chills, 
Charles Locke, formerly with West 
Michigan Steel Foundry Co., Mus- 
kegon, Mich. The indirect chill does 
not make actual contact with the 
casting surface. Chills are separated 
from the casting surface by coating 
them with a core wash. Varying the 
number of dips with drying between 
permitted control of insulation thick- 
ness from 1/32 to 3/16 in. The cor- 
rect thickness of coating was deter- 
mined by trial and error. Indirect 
chills afford a means of combating 
hot tears while allowing for sufficient 
feeding to take place. 


Risering of Commercial Steel 
Castings, Charles W. Briggs, Steel 
Founders’ Society, Cleveland. For a 
fast estimate of the size of riser that 
will solidify after the casting, 20 per 
cent is added to the diameter of a 
riser that will solidify at the same 
time as the casting: as taken from a 
graph of solidification times for vari- 
ous riser sizes and various plate sizes 
This approximation gives the plan- 
ner a quick approach to riser layout 
Normally the person handling riser- 
ing will apply the practical and safe 
rule of making the riser height about 
1'% times its diameter. 


Application of Insufficient Chills, 
E. C. Troy, Riverton, N. J. Chills, 
15-40 per cent of sufficiency, were 
used to control solidification of a 
staggered, semi-plate, steel test cast- 
ing. The riser at one end of each 
casting was larger than the calcu- 
lated minimum size, but in accord 





Traditional AFS Past Presidents Breakfast was attended 
by (clockwise starting left): L. N. Shannon (1940-41), 
Walter L. Seelbach (1951-52), Collins L. Carter (1953- 
54), Herbert S. Simpson (1940-41), Dan M. Avey 
(1934-35-36), Robert E. Kennedy, AFS secretary emeri- 
tus, |. R. Wagner (1952-53), Ralph J. Teetor (1944- 
45), W. B. Wallis (1948-49), Fred J. Walls (1945-46), 


and H. Bornstein (1937-38). 


with practice when a single commer- 
cial casting is to be produced. The 
casting without chills had extensive 
shrinkage in all staggared sections: 
whereas the chilled casting was free 
from shrinkage in all sections. 


Non-Destructive Testing 


A Valuable Tool for the Foundry- 
man, Hans J. Heine, AFS technical 
director, Non-destructive proof of 
existence of a flaw does not in itself 
express the influence of the undesir- 
able condition upon strength or ulti- 
mate serviceability of the part. There 
is a serious lack of specific informa- 
tion on the influence of defective 
conditions. Data must be developed 
by comparing test coupons and com- 
ponents free from flaws with those 
containing known defective condi- 
tions under operating conditions or 
by means of destructive tests. Estab- 
lishment of arbitrary standards on 
the basis of fear rather than sound 
knowledge results in loss of millions 
of dollars worth of finished parts. In- 
telligently used, non-destructive test- 
ing is an invaluable, economical tool 
in the hands of a trained engineer 


or technic ian 


Increased Foundry Profits Through 
Non-Destructive Testing, Kermit 
Skeie, Magnaflux Corp., Chicago 
Production costs, which must. take 
into account come proportion of de- 
fective castings, can be reduced by 
developing preferred production 
techniques with the aid of non- 
destructive test methods. These tests 
should not be used only for segrega- 
tion of defective parts. Cost of non- 
destructive testing is small compared 
with productior cost savings, and 
testing costs can be reduced by 


means of automation 


Improving Casting Quality 
Through Non-Destructive Testing, 
Francis H. Hohn, Scullin Steel Co 
St. Louis. Radiographic and magnet- 
ic powder equipment are used to ob- 
tain quantitative information about 


steel casting quality which is then 
used to evaluate factors that might 
be responsible for deviations from 
desired soundness levels. Soundness 
was related to FeO content of slag 
in one case, to tap temperature in 


May, pp 96-100 


another 


Experimental Stress Analysis, Joc 
W. Beckham, ‘Texas Foundries, In« 
Lufkin Texas 


based on exerimental stress analysis 


Design program 
can be started with equipment cost- 
ing only $1500—a brittle lacquer kit 
a strain indicator, and assorted pow 
er rams and fixtures. Properly de 
signed castings developed often result 
in a lighter casting, minimum scr ip 


maximum yield in production 


Use of Cobalt 60 for Castings, Jew 
elle N. Ketchbaw, Industrial Weld 
ine & Testing Laboratory, Houston 
Texas. Co-60 is inexpensive, permits 
short source-film distance, has ade 
quate sensitivity over a wide range of 
object thickness. Sensitivity of 1 per 
cent or better is possible. Foundries 
can set up their own facilities for 
reasonable cost or can use comme! 
cial laboratory if need arises only 


infire quently 


Practical Methods of Attaining 
Constant Sensitivity and Density in 
Industrial Radiography, Kenneth G 
Roberts, Naval Research Establish 
ment of Canada, Halifax, Nova 
Scotia, With 250 kv portable x-ray 
machine and Co-60, film density of 
2.5-3.0 and penetrameter (flat rather 
than step type on source ide of 
specimen give best assurance of cast 
ing quality. Unsharpness is kept to 
a maximum of 0.005 in. by adjusting 


source-film distance: voltage rather 


than exposure time is adjusted in 


accord with specimen thickness 


Use of Radiography in the Non- 
Destructive Testing of Castings, 
W. DD. Kiehle, Eastman Kodak Co 
Rochester, N. Y. Radiography gives 


a comple te picture " of a casting 
and enables the foundryman to guar 
antes soundn reduce losses It 


helps develop foundry technique hy 
showing when and hov chang: iti 
production procedure have taken 


effect 


Refractories 


Improving Refractory Cost in 
Malleable Melting, L. E. Emer 
Marion Malleable Iron Works Div 
Chicago Railwa Kquipment Co 
Marion, Ind. ‘The use of 9 x 6% 
in. No. lx wedge in bottorns reduced 
joints and decreased the rate of vit 
rification. Lack of metal fins betwee 


! conduction of heat 


the mount reduces 
Clombu 


| 


tion control and the use of secondars 


and bottom t perature 


air at the burner reduced erosion at 


the tap out ection and mpro ed 
sidewall and ott i life to a point 
where no repau made to the fur 
nace durine the ne life of the fur 
nace Complete vair of forehearth 
sidewall hatte ind bus ha 
been reduced t 4 man hour per 
ton of metal melted 


A Malleable Furnace Refractory 
Cost Reduction Program, Fred |] 
Pilarr and Albe ‘5 Johnson Lake 
Cit Malleable ¢ Cleveland A 
re method of ill constructior 


res ilted na over a one rag 








period, olf five man-hours of repau 
labor per heat and 1/72 nin inch 
equivalents of refractory bricks pet 
heat. Actual savings totaled over $50 


per heat regardless of tonnage 
melted. With proper planning and 


upervision, XI ting pr tice can be 


methodically bettered 


Forehearth Refractories for Soda 
Ash Desulphurizing, Sam F. Carter 
ind Ralph Carlson, American Cast 
fron Pipe Co., Birmingham, Ala. No 


miat il vil found, rewardle ol 
form or composition that was com 
plete resistant to soda slag I hve 
longest single runs of & to 16 day 
on the une forehearth were ob 
tained from linings of low porosity 
clay brick, a special mortar, and ver 
tivht jomt lhe mortar and fitting 
technique can overshadow mate 
il variable I hie principal acl iti 
tave of cla pla ti which lasted up 
te > ada i thei low cost of ip 
ication and ease of patching 


High-Duty, 
High-Alumina Kefractories in the 
Foundry, F. Hi. Fanning, Harbison 
Walker Refractories Co., Pittshurgh 
Pa. Power pressed brich have the 


Super Duty, and 


best over-all physical property ind 
the lest range ¢ ippl or 
\ ! lar intricate } 1 bor 
best « r-all econon ise standard 
irch brich t¢ ‘ wnple tead of 
) ld arch hay Standard 
hap ilso have mproved physica 
properti Compare the « of 
talling tandard te ! 


Monolithic Converter Linings, | 
1) Messt 1) f f Baird 
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Martin Products Give 
Complete Core Box Protection! 











“SAND ARRESTER TUBE” 
Blows perfect core without hand 
work; prevents bell mouth blow 
holes; saves cores, castings and 
time, 










“HOLINER” BUSHINGS 
Seals around blow holes at the 
junction of blow plate and 
core box. 
































“STRIPBAR” “STRIPTUBE” 


Hold Parting Line 








“PULLINSERT”’ 

Stops abrasion under blow 
| holes. Needs no adhesive, is 
; 


“PROTEXABOX” PIN 


Can't mar box parting, never Seal around the top of blow 
vibrate loose, prevent pin lug tubes, vent rods and guide pins. 
damage. “ 


“D RING” COLLARS 








easily replaced. 








Pwr Yrwerrevvw’ 
“VIBROLATOR” 
BRAD D—OOwwornwrnrOwwmrnrvv"0 





Quiet non-destructive vibration 
for draw plate, feeders and 
magazines. No maintenance or 
lubrication necessary. 


“SUPER SLICK” 
Core room and foundry hand 
tool. Use to scrape, pry, chisel 
and pull nails. A new one free 
if you return one broken. 


“CUTINSERT” 
Resilient abrasion resistant sheet 
stock for inlays, overlays and 
gaskets. Oil and heat proof. 














© pe eatccantd aT eS WONT teal + 





Guaranteed Service 


All Martin Engineering products are uncondi- 
tionally guaranteed to do the job you expect of 
them or they may be returned tor full credit. Our 
engineers will give full cooperation supply 
samples or work with you on new and different 
applications. 





Ask your Distributor 


or Write for Catalog ENGINEERING COMPANY | 


CASTON ROAD, NEPONSET, ILL. 
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Pty. Ltd., Melbourne, Australia. A 
rammed monolithic lining composed 
of bentonite and crushed quartz 1s 
vastly superior to a silica brick lin- 
ing. One of the secrets of success 1s 
hard ramming of about 1'/2-in. of the 
loose material at a time between the 
former and the backing-brick lined 
converter shell. The longest run of 
354 heats was accomplished with a 
t'f4,-in. lining of quartz graded for 
maximum density, and involved the 
average consumption of 40.5 Ib lin- 
ing material (including patching 


per ton ol steel, 


Banners Depict Safety 


A giant-size accident prevention 
banner, 10 ft long by 3% ft deep and 
printed in two brilliant colors, has 
been added to the National Safety 
Council’s stock of safety training 
aids. The banners come in indoor and 
outdoor models, both made of heavy 
duck, with the latter specially weath- 
erproofed and vented and having 
full length ropes stitched in top and 
bottom for secure fastening. Both 
styles are the same size and are 
printed in signboard inks 

A new idea in safety training aids 
is offered in the N.S.C. “banner-a- 
month” plan. This simply means that 
on an annual subscription basis you 
can have a new banner shipped by 
the fifteenth of the month preceding 
its scheduled use—one for each 
month of the year 

For a flyer showing miniatures of 
many of the banners in full color, and 
for information on prices contact the 
National Safety Council, 425 N 
Michigan Ave., Chicago 11, Ill 


Aid For Design Engineers 


Alloy Casting Institute, Mineola, 
N. Y., has published “A Selection 
Guide to Corrosion-Resistant Cast 
Alloys,” an article prepared to aid 
design engineers in the use of cast 
stainless alloys 

Defining the various corrosion 
resistant cast alloy grades and their 
general fields of application this 
guide should help the design engineer 
to select the most suitable cast alloy 
for both corrosion resistance and 
mechanical requirements. Complete 
details on mechanical, physical and 
fabricating characteristics of the 
stainless alloys are presented in nu- 
merous charts and tables. Copies may 
be obtained by writing to Alloy Cast- 
ing Institute, Mineola, N. Y 
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if you aren't a member of 
the American Foundrymen's 
Society you will want to sub- 
scribe to the new MODERN 
CASTINGS and American 
foundryman. Simply fill out 
reverse side of card at left 
and mall it now! 


WHAT 
DO YOU 
WANT? 





De you want more data, 
prices, or other information 
on the products or bulletins 
advertised or listed in this 
issue? Then fill out the post- 
age-free reader service 
card. Mail it today. Our 
reader service department 
will process your requests 
promptly. 


YES! . + ef want fo receive MODERN CASTINGS regularly. 
Enter my subscription for one year at $3 (U.S., Canada, Mexico); 


(Fill out card above) 


To Subscribe ? 











waste 








; 93 9 96 7 
; 98 99 100 101 102 103 104 

; 105 106 107 108 109 110 111 

112 1313 134 115 


' weer eee 





BUSINESS REPLY CARD 
First Class Permit No. 83, Sec, 34.9 P. L. & R. DES PLAINES, ILL. 











Reader Service Dept. 
MODERN CASTINGS 
Golf & Wolf Roads 
Des Plaines, Illinois 








| obituaries 


Carl F. Mayer, president and found- 
er, Carl Mayer Corp., Cleveland, 
passed away recently. He was a grad- 
uate of the University of Michigan 
in 1918, after which he spent a year 
with the United States Shipping 
toard. He then served as an engineer 
with Ohio Body & Blower Co., Cleve- 
land, and after three years became 
associated with Swartwout Co. there, 
as manager of its oven division. He 
was named vice-president of Foundry 
Equipment Co., Cleveland, in 1930, 
and four years later became treasurer 
of the Smith-Mayer Corp. ‘Two years 
later this became Carl Mayer Corp., 
with Mr. Mayer as president and 
treasurer. He was a recipient of the 
Trinks Industrial Heating Award for 
1953 for notable contributions to 
economic and scientific progress in 


industrial heating 


Charles McLeod Lewis, 61, president 
of Badger Malleable & Mfg. Co., died 
recently after a long illness. He be- 
came president of Badger Malleable 
in 1949, after the retirement of A. J 
Ricker who, with Harry M. Lewis, 
father of C. M. Lewis, had founded 
the business in 1908. After the death 
of his father in 1938, Mr. Lewis 
served as secretary-treasurer. He 
graduated from the University of 
Wisconsin in 1916, after which he 
went on to receive his master’s degree 
in metallurgy. He was a member of 
the Wisconsin Chapter of American 
Foundrymen’s Society and a past di- 
rector of the Malleable Founders’ 
Society. 
Gustaf A. Lillieqvist, 61, research 
director, American Steel Foundries, 
Chicago, died suddenly of a heart 
attack on May 31. He had been very 
active in the metallurgy of cast steel 
and had devised numerous alloys and 
deoxidation practices 

Mr. Lillieqvist attended Polytech- 
nical Institute of Zurich and the 
University of Berne, Switzerland, re- 
ceiving his Ph.D. in Chemistry in 
1924 from the latter. He was born 
in London, England, coming to the 
Continued from page 113 








A partial list 


of Knight clients 


Acinder 
Buenos Aires, Arg 
Aciater 
Villa Constitucion, Arg 
American Radiator & 
Standard Senitary Corp. 
Baltimore and Louisville 
Appleton Electric Compeny 
South Milwavkee, Wis 
8.1.F. industries, Inc. 
Providence, ®/ 
Canadian Car and Foundry 
Company, Ltd. 
Montreal, Quebec 
Chrysler Corp. 
New Orleans, lo 


Combustion Engineering Inc. 
Chattanooga, Tenn 
Crene Company 
Chicago, il! 
Dolton Foundries, inc. 
Warsow, indianc 
Electric Steel Foundry 
Company 
Portiand, Ore 
Erie Malleable tron 
i 
Erie, Po 
Fahralley Limited 
Orillia, Ont 
Fairbanks, Morse & 
c 
Kansas City, Kon 
Ft. Pitt Steel Castings 
Division 


McKeesport, Po 


——e Whatever Casting You Produce... 


Haynes Stellite Compony 
Kokomo, Ind 


senate Whatever Your Foundry Problem... 


Moline Malleable tron 


a Call on Knight Engineering Experience 


ee to Help Reduce Your Production Costs 


Pittsburg Steel Foundry 
Corporation . 
Glassport, Po Hundreds of successful foundry assignments have given Knight engineers 
an > wane and architects a practical working experience with every type of foundry — 
Sulzer Bros. Ltd. grey iron, steel, malleable, aluminum, magnesium, brass, bronze, armor, 
and allied products. 


Winterthur, Switreriand 


Unitcast Corporation, Ltd. 
Sherbrooke, Quebec 


Universal Cestings Knight Engineers have completed more than $00 successful assignments 


Corporation in such fields as: 

Chicago, ll 
— — res foundry engineering + architectural engineering + construction 

Decotur, Wi 

' management + orga 
michitmniie te gement + organization « management -« industrial engineering + 
Eigin, mi wage incentives - cost control + standard costs + flexible 

Werthington Corporation 


budgeting + production control « modernization » mechanization « 
methods + materials handling - automation + surveys 


lester B. Knight & Associates, Inc. 


Management, Indushial and Aichileckaral Onginvers 
MEMBER OF THE ASSO© ION OF CONSULTING MANAGEMENT ENGINEERS. INC 
W. Randolph St., Chicago 6, Ill 
917 Fifteenth St., N. W.., Washington, D. € 
New York Office— Lester B. Knight & Associates, 50 Church St., New York City 


Harrison, NJ 
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How do you measure 


SANDS 


Quality is measured by performance on the job, 
by comparison, and by reputation of the supplier. 
Ottawa Silica Company has proven the quality 
of its products over the past 50 years. When you 
Y want the best, be sure you get OTTAWA silice. 


OTTAWA 


SILICA COMPANY 


PLANTS LOCATED IN 
OTTAWA, ILL. AND ROCKWOOD, MICH. 


SERVING THE FOUNDRY, GLASS, CERAMIC AND CHEMICAL INDUSTRIES FOR OVER 50 YEARS 





* 4 
m os ome 





’ sond blasti 
akekes ten te te 
finest mineral abrasive. 
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New Aerovent “LS” Belt-Driven Fans, designed with 
new 4-blade “Macheta” Airfoil Propellers, provide high- 
volume air movement with slower motor speeds and 
lower horsepower requirements. 

Available in sizes 24” to 48” for capacities to 31,800 
CFM, they offer greater efficiency and economy against 
resistances to %" SP than direct-driven types operated 
at identical horsepower ratings. 


write for free folder L-750 


All Aerovent Fans are rated in accordance with the 
Standard Test Code and U.S.D.C, Comm. Std.C$178-51, 


Aerovent Fan Company, Inc. 


Ash and Burch Streets Piqua, Ohio 
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The final meeting for the season of 
the St. Louis Chapter was held on 
May 12. Apprentice Training Chair- 
man Dale Arnette, Arnette Pattern 
Co., introduced Eugene Boll, Central 
Pattern Co., as the Ist place winner 


St. Louis 


in national competition in the wood 
patternmaking division. 


The following officers were elected 
for the coming year: Chairman, 
George L. Mitsch, A.C.F. Industries; 
Vice-Chairman, John O'Meara, Ban- 
ner Iron Works; Treasurer, R. C 
Kane, Midvale Mining and Mfg 
Co.; Secretary, Paul E. Retzlaff, 
Nordberg Mfg. Co. Directors to 
serve for three years were elected as 
follows: Jack H. Thompson, East St 
Louis Castings Co.; R. E. Hard, St 
Louis Coke & Foundry Supply Co.; 
Ralph Peterson, Central Pattern Co. ; 
F. J. Boeneker, Bronze Alloys Co 








chapter 
news 


Ihe annual chapter picnic was an- 
nounced for Saturday, August 6th. 

Guest speaker for the meeting was 
L. G. Probst, National Engineering 
Co., Chicago, who spoke on “ Reduc- 
ing Costs by Practical Mechaniza- 
tion.” The only reason for mechani- 
zation is to reduce costs and is defined 
as providing methods of servicing the 
molder so as to make the greatest 
number of molds at the lowest cost 
Sand mechanization is divided into 
four parts and should be studied sep- 
Shakeout 2 
Processing sand and castings (3) Re- 
Mold handling. Before 
mechanization is started, it is impor- 
tant to make a careful study of the 


arately as follows (1 


working (4 


existing operations and then to start 
in a small way at the proper place, 
he pointed out. Advantages offered 
were (1) Improved molding mate- 
rial (2) Reduced manpower ; 


Lower scrap. Pitfalls to be encoun- 


HAROLD WHEELER, ALLYNE-RYAN FOUNDRY CO 


Northeastern Ohio . . Present at the April meeting, from left to right, Regional 
Vice-President, E. C. Hoenicke, Eaton Mfg. Co., Vassar, Mich.; immediate Na- 
tional Past President Frank J. Dost, Sterling Foundry Co., Wellington, Ohio; 
Chapter Chairman David Clark, Jr., Forest City Foundries; and National Director 
Frank C. Cech, Cleveland Trade School, Cleveland. 














Saginaw Valley . . From left to right at the May meeting, Carl Tobias, General 
Motors Institute, technical chairman for the iron group meeting; Donald E. Mat 
thieu, Kerchner, Marshall & Co., guest speaker at the meeting; Warren D. Lewis 
Great Lakes Foundry Sand Co., guest speaker at the steel group meeting; Wood- 
row Holden, chapter chairman; Arthur W. F. Green Allison Div., G.M.C., guest 
speaker at the light metals meeting, and Warren L. Larson, Dow Chemical Co., 
technical chairman for the light metals group meeting. 


Difficulty of selling 
supervision and workers (2) Trying 
to start too fast (3) Lack of flexi 
bility. 

The speaker showed slides of sev- 


tered are (1 


eral existing installations and then 
conducted a question and answer 


period Jac k Bodine 


Central Michigan 


The May meeting was held at the 
Hart Hotel, Battle Creek, Mich 
J. Secor, Hill & Griffith was techni- 
cal chairman and guest speaker was 
Harry Kessler. Mr. Kessler’s subject 
was “Economics of Good Foundry 
O peration.” 

Gardner Lloyd Albion Malle able 


Iron Co., was elected chapter chair 


man for the coming year and was 
presented the foundry gavel by retir- 
ing chairman Lachlan Currie, Gal 


Mie. Co.—L. Heisler 


Central Illinois 


Lester B. Knight, Lester B. Knight 
Associates, Inc., Chicago, was quest 
speaker at the May meeting in Peoria 
Ill. His subject was “Modernization 
of Foundries,” and he was introduced 
by William L. Messmore, Wagener 
Malleable, Decatur Ill 


chairman for the evening. Burton 


technical 


sevis, chapter chairman, presided 
Mr. Knight explained to the group 

the type of organization that was 

needed to make automation success 


ful and pointed out the problems thes 





Eastern Canada . . Presentation of the Past Chairman's Pin to Claude Bourassa, 
fourth from right, by new Chapter Chairman Wm. Dunn, third from the right, was 
made at the May meeting. Others standing from left to right are: P. von Colditz, 
W. Tibbits and K. Scanlon. Seated, left to right, J. Kinsella, M. McQuiggan, 
H. Robb and J. Dick. Meeting was held at Mount Royal Hotel, Montreal, Quebec. 


LARGE 
OR SMALL... 


. mechanized or not, foundries prefer 
Semet-Solvay Foundry Coke because its 
uniform specifications and analyses help 
them to pour iron on time. Yes, “Better 
Melting” Semet-Solvay Coke melts your 
iron hotter, cleaner, and faster 





For Better Melting : 
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32 years experience solving problems 
in over 4500 installations using 


DUST CONTROL SYSTEMS 
involving Parsons oval bag cloth 
arrestors, high efficiency Cyclones 
and Parclones, hydrostatic and 
Traugber wet collectors. 


BLAST CLEANING EQUIPMENT 


consisting of cabinets, rooms, barrels. 


COMPLETE EXHAUST SYSTEMS 
with fans, piping and installation. 


PARSONS ENGINEERING CORPORATION 


Box 231 Willoughby, Ohio. Phone WI-2-7600 


OUR NEW PLANT » 
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must cope with. A number of slides 
were shown of successful applications 
of automation. 

Newly elected officers for the com- 
ing year were: Chairman, R. Hied- 
en; Vice-Chairman, K. Smith; Sec- 
retary-T reasurer, J, Kauzlarich, and 
Directors, 5. Roby, ¥F. Seewar and B 
tevis..-C, Turner 


Twin City 


It was Old ‘Timers’ Night at the May 
meeting of the chapter T hirty-six 


men from the Twin City area with 





over 45 years of service to the found- 
ry industry were honored. Of these 
“old timers,’ 25 attended the meet- 
ing as guests of the chapter. Cast 
bronze ash trays commemorating the 
occasion were awarded to each. 

John R. Roth, Progress Pattern & 
Foundry Co., St. Paul, Minn., do- 
nated the castings and E. S. Reiland. 
General Pattern Co., St, Paul, pre- 
pared the pattern. Finishing touches 
were done at the Archer-Daniels- 
Midland Co., Research Laboratories, 
Minneapolis. 


Mabco Hi-Resist, a finished ZIRCON wash, is mixed simply with water. 
After oven or torch drying, Mold is ready for use. 


MABCO HI-RESIST i: 


Cheaper, Faster, More Efficient, and 


CLEANER! 


Check the following features -- 


to 7 sand grains. 


< = 


temperatures. 


High Refractory Value — above 3700° F. 

Plastic Form — Stays in suspension. 

Water Insoluble and Waterproof after dry. 

Controlled Penetration — Closes pores to a depth of 5 


Totally Inert to any metal or alloy far above pouring 


Vv Excellent Ladle Wash — Is not wetted by molten metal. 


Save time and Toney with these other fine 
Wabeo Core and Wold Washes. 


MABCO AP (all purpose) 


Low cost ingredients and high value efficiency 
Mabeo AP undergoes a RADICAL color change 
upon drying. High permeability for quick drying 
mold surfaces 

High refractory value (3150°) Miscible with 
either water or alcohol. Alcohol gives faster 
drying, greater penetration 


MABCO Heavy Plastic 


A base material for steel and gray iron core 
washes, refractory material is added by user to 
meet specific requirements. (Mixing instructions 
with orders). Gives smooth surface when dry and 
is highly resistant to moisture. Cores may be 
stored for considerable length of time without 
noticeable deterioration 


M. A. BELL COMPANY 


; Meolsalolonae 


HOUSTON 
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Guest speaker was C. Arps, Allis- 
Chalmers Mfg. Co., Milwaukee, and 
his subject was “Our Most Valuable 
Asset.” He pointed out that good 
public relations has its origin within 
the company itself and hinges on 
three main points which are con- 
trolled by the company. These points 
are: management's policies toward 
the employees and business ethics, the 
public relations organization within 
the company, and the willingness of 
the employees to cooperate with 
management, This latter point is, to 
a large extent, governed by the first 
two. The speaker concluded with the 
thought that it was the intention of 
public relations efforts to convince 
the public that business is human and 


R. J]. Mulligan. 


has a heart. 


Washington 


The May meeting was held at the 
Block House, between Seattle and 
Tacoma, Wash. Thirty-eight mem- 
bers and guests were present to hear 
Martin J. O’Brien, Jr., Atlas Foundry 
& Machine Co., Tacoma, Wash., 
speak on “Steel Casting Design.” 

A short Directors’ Meeting was 
held in conjunction with the techni- 
cal session to discuss program sched- 
uling for the coming year. Two new 
directors were elected to fill vacan- 
cies: J. Uren, Firebrick Supply Co., 
and M. Uebel, Eagle Foundry Co 
Directors F. Young, E. A. Wilcox 
Co., and V. Rowe, Ballard Pattern & 
Brass Co., were elected secretary and 
treasurer, respectively. 

In his paper, Mr. O’Brien stressed 
three points which the foundryman 


acts upon to improve quality and thus 





profit. These points are 1) Sim 
plicity of design gives better load car- 
rying abilities. (2) The poorest cast- 
ing produced is the one which the in- 
dustry as a whole is judged by. (3 
Castings can be sold on their own 
merit, i.e., there are many instances 
where castings are far superior to 
other types of production 

The first move towards improve- 
ment is to educate design engineers 
with castings and problems of the 
casting industry. The design engineer 
is responsible for the ultimate proper- 
ties such as service life, quality, cost 
of manufacture, homogenity and 
failure in service due to the method 


shape and material of construction 


Eastern Canada 


The May, and final meeting of the 
year, was held at the Mount Royal 
Hotel, Montreal. Chairman C. Bour- 
assa presided. 

New officers and directors for the 
coming term were elected as follows 
Chairman, Wm. C. H. Dunn, West- 
ern Pattern Works; Vice-Chairman, 
M. McQuiggan, La Salle Coke Co 
Secretary, L. Myrand, Montreal 
Foundry Co., and Treasurer, M. Pas 
cal, Crane, Ltd 

Directors: J. H. Bertrand, Cana- 
dian Car & Foundry Co.; C. Gouin, 
Dominion Brake Shoe Co.; N. Kitch- 
Ingersol-Rand; A 
Lewis, Dominion Engineering Works 
and W. Nuttal, Warken King 


Local apprentice contest winners 


en, Canadian 


were presented with certificates and 
prizes at the meeting.—P. von Col- 


dit 





Twin City .. Some of the thirty old-timers" attending the May 10 Twin City Chap 
ter meeting honoring those men with 45 years service in the foundry industry. 











St. Louis. . Eugene Boll, Central Pattern 
Co., right, receiving congratulations 
from Apprentice Chairman Dale Ar- 
nette, Arnette Pattern Co., upon win- 
ning first place in the AFS national 
competition in wood patternmaking 
at the May meeting. 


Eastern New York 


An “Off the Cuff” talk on sand con 
trol and testing by Cliff Apgar, 
Adirondac Foundries, was the feature 
of the May meeting held at Panetta’s 
Restaurant, Menands, N. Y. More 
than 50 members and guests heard 
Mr. Apgar relate some of his experi- 
ences with sand control in iron, steel 
and non-ferrous foundries over the 
past 30 years. He said one of the big 
problems in this field is that often 
when one defect is eliminated, by 
controlling some variable in the sand 
mix, another one is introduced 
Therefore, the foundryman must 
carefully balance the properties of 
his mold and core mixes.—-L, 
DiNuzzo. 


A. J. Van Harn, Grindle Corp., was 
guest speaker at the May meeting 
His subject was “Dust, Fumes and 
Smoke Control in the Foundry In- 
dustry.” 

Officers elected for the coming 
year were: Chairman, H. Deterding, 
Sonken Glamba; Vice-Chairman, E 
Hayden, Neville Foundry Co.; Sec- 
retary, H. Julian, Blue Valley Found- 
ry Co., and Treasurer, H. Schwick- 
rath, Prier Brass Mfg. Co 

Board members 
W. Collins, Superior Brass Aluminum 
Co.; T. Shadwick, Witte Engine 
Works; L. Graper, Fairbanks Morse 
Co.; G. Williams, Williams Pattern 
Works, and retiring Chairman L 
Canfield, Canfield Foundry Supply 
& Equipment Co, 


elec ted were 


AFS National Director J. IT. West- 
wood, Jr., was present and he com- 
mented on the Missouri Valley Re- 
gional Conference, scheduled for 
September 29-30 at Rolla, Mo 
H. Julian. 


Mexico City 


At the April meeting the following 
officers and directors for the coming 
President, Ine 
Vice-Presi- 


Serdaneta; Secretary 


term were elected 
Urbano Lopez Avala 
dent, Ing. F 
Treasurer, Ing, Luis Deleado Vewa 
Directors: Ing. Esteban Fuchs, St 
Miguel Chapa and Ing, Teodoro Al 


barran.——-N. 8. Covacevich 


Philadelphia 


The May meeting was held at the 
Engineers Club, Philadelphia, with 
approximately 125 members and 
cuests in attendance 

New officers for the coming term 
were installed at the meeting. They 
were: Chairman, Charles Mooney, 
Jr., Olney Foundry, Link-Belt Co 
Philadelphia; Vice-Chairman, Walt 
er Giele, Walter Giele Co., Lebanon 
Pa.; continuing as Secretary-T reasur 
er, Wm. B. Coleman, Wm. B. Cole 
man Co., Philadelphia, and Assistan? 
Merman Man 
del, Pennsylvania Foundry Supply & 
Sand Co 

Joseph J Sx hil 
Dodge Steel Co., Philadephia, who 
won third place in the National Ap 


Secretary-T reasurer, 


apprentice at 


prentice Contest for steel molders 
was presented an award 

AFS Regional Director H. Gor 
don Robertson was a euest at the 
meeting 

Guest speaker at the meeting was 
Raymond C. Huntoon, 
Match Plate Co., Inc 
interesting talk and showed a film on 
“Manufacture of Pressure Match 
Plates,” and the “Production of Pat- 
terns by the Plaster Process Method.” 


Technical chairman for the eve- 


Pressure 


He vave an 


ning was Earl Eastburn, Philadelphia 
Brass & Bronze Co.-C. R. Sweeny 


Quad-City 


Alter a short business meeting whi h 
included election of officers and the 
annual treasurer's report, Chapter 
Chairman W. Ellison, Theim Prod 
ucts, turned the May meeting over 
to M. Horton Deere & Co who 
acted as Panel Moderator 

“Casting Finish,” the subject of the 
first panel, was discussed by T. Burk- 


land. Deere & Co R. Potter, I. H 


Farwall Works, and R. Groves, Red 
ja ket 

The conditions and type of work 
each panel member is involved in was 
ck scribed before ( astiny Finish Wa 
mentioned, Mr. Burkland stated that 
lower grain fineness sands were be 
ing used with resin bonded sands 
with little difference in finish 

Mr. Potter announced the effect of 


hydrostati pressure on finish of 


green sand castings. Mr. Horton in 
terjected that hich green permeabil 


tv was a controlling factor when 


considering ¢! eflect of hydrostatic 


D CUPOLA BLOCKS 
D-SAVAGE BRICKS 
For Cupola 

ond Ladle 





primary linings 


CD 
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= 
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ments at higher costs. 





Chicago J. H. Jackson, Battelle 
Memoricil Institute, guest speaker 










DUREGAN 





For the modern 
Air Gun method 


of Cupola lining 





repairs 


can furnish BOTH 


cupola blocks and gun material 


Both the primary lining and the modern air placement repair 
material, can be furnished from our plant in the same car- 
load. Our ability to furnish both of these distinctly different 
products from the same plant, enables individual foundries 


to minimize their inventories without necessitating |.c.|. ship- 


DUREX 


REFRACTORIES CO. 


JACKSON, OHIO 
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free flow 
of bulk 
materials 
through 
bins, 
hoppers 
and 
chutes 
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‘Pulsating 
—— “7 Magnet" 


SYNM71 LON 
~~ ELECTRIC VIBRATORS 


3600 controllable, electromagnetic vibrations per 
minute prevent arching or plugging of the most 
stubborn bulk materials. Have no mechanical wear- 
ing parts that require maintenance. Compact—easy 
fo install. Eliminate equipment damage from rod- 
ding, poking or sledging. In models and sizes for 
any bulk handling installation. 


. and for low cost materials handling 


VIBRATORY FEEDERS 


Feed bulk materials at controlled 
rates from 4 few pounds to hun- 
dreds of tons per hour. Feed 
heavy lumps or fine powders— 
dry or damp. 


HOPPER LEVEL SWITCHES 


Automatically maintein the de- 
sired maximum or minimum level 
of materials in bins or hoppers. 


SHAFT SEALS 








UA 








For low cost sccting of gases Send For 
and liquids around rotating Complete 
shafts of compressors, pumps, Coteleave 
turbines, etc. Self-lubricating om 


no repacking expense 
easy to install, 





SYNTRON COMPANY 





545 Lesaington Avernwus Homer City, Penna 
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LEO HOUSER, DODGE STEEL CO 





Martin J. O'Brien, At- 
speak- 


Washington . . 
las Foundry & Machine Co., 
ing at the Washington May meeting. 


pressure. Mr. Groves, also in green 
sand work, emphasized the effective- 


ness of mold spray in heavy work 


The second panel, “Core Sand,” 
consisted of C, Humphrey, J. I 
Case, Rosk Island Works; R. Miller, 
John Deere Planter Works, and A 


DeConnick, Walworth Foundry Co 
Mr, DeConnick 


by describing his method of standing 


astounded many 


up six in, T-cores and the abandon- 
ment of all driers by the use of high 
green strength core sand blown at 
high 125-135 psi.—G. F 


Thomas. 


pressure, 


Western Michigan 

The May meeting was held at Bill 
Stern’s Restaurant, Muskegon 
Heights, Mich. Victor M. Rowell, 
Harry W, Dietert Co., Detroit, was 


and his subject was 


Wilson Ww Hic ks 


guest speaker 
“Sand Practice.” 





Philadelphia . . Joseph J. Zohil, ap- 
prentice at Dodge Steel Co., left, who 
placed third in the National contest 
for apprentice molders, receiving his 
award from Daniel Best, Bethlehem 
Steel Co., chapter chairman. 













HEAVY 
DUTY 
[ne JIB CRANES 


Precision engineered and built 


for smooth efficient operation 


360° Rotation 


a 
_-_- “~-— 


Industrial PBM self-supported 
Jib Cranes are of ali welded 
steel construction, rotate 360 
degrees and have capacities 
up to 12,000 Ibs. The rotating 
steel head revolves on 4 roll- 
ers and 9 precision ball bear- 
ings resulting in extremel 
smooth prem Aaa _ a Write for Catalog 
passed by ony other crane of its type. The high standard of 
workmanship and material, coupled with reliable perform- 
ance make Industrial Jib Cranes your best buy. 





Industrial manufactures 6 other types of Jibs and many 
models of Overhead Traveling Cranes to cover every need. 
Consult with Industrial for cranes to solve your material 
handling probiems. 








|ngsesbvies 






INDUSTRIAL CRANE & HOIST CORPORATION 


TREET HICAGO 86 
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CARL-MAYER 


C7. SIDVLIZY 









Carl-Mayer exclusive de- 
sign and construction has 
a background of more 
than thirty years achieve- 
ment in meeting the in 
dividual problems of in 
dustrial leaders. 


OUR PRODUCTS include 
Core and Mold Ovens... 
Heat Treating Furnaces 

. Hi-Speed Rod Bakers 

. Welding Rod Ovens 

. Paint Drying Ovens 
' . Ceramic Drying 
Ovens ... Rubber Curing 
Ovens ... and Furnaces 
and Ovens for Other Pur- 
poses. 


Carl-Mayer Vertical Core Oven (with 
a newly patented recirculating heat- 


ing system) at G & C. Foundry Coe., 
Sandusky, Ohio. U. 8. Patent Nos. 
2,257,186 and 2,628,087. 


THE CARL-MAYER CORPORATION 
3030 Euclid Ave., Cleveland 15, Ohio 
For more facts, circle No. 106 p. 103 or 104 
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Western Michigan . . Chapter Chair- 
man elect, George Bartlett, Neway 
Equipment Co., Muskegon, Mich., left, 
receiving gavel from retiring chairman 
John A. VanHaver, Sealed Power Corp. 


Southern California 


More than 100 members = and 
guests attended the May meeting 
held at the Rodger Young Audi- 
torium. 

New officers elected for the coming 
term were announced as follows: 
President, William Baud, Mechani- 
cal Foundries Div.; Vice-President, 
William Mitchell, Utility Steel 
Foundry; Secretary, Frank Warga 
AiResearch Mig. Co., and 7 reasurer, 
Otto H. Rosentreter, Otto H. Rosen- 
treter Co 

A brief resume of the progress 
made to date on the local educational 
program was given by Edward 
Haines, H. Kramer & Co. The report 
indicated that a sound foundation 
has been laid for an ageressive edu- 
cational program. 

Speaker for the evening was Wil- 
liam D. Emmett, Los Angeles Steel 
Casting Co. His subject was “Control 
of Used Sand by pH? W. G. Sten- 


be ‘2 


Northeastern Ohio 


About 300 members and guests at- 
tended the May meeting at the Tu- 
dor Arms Hotel, Cleveland, to honor 
past presidents and old-timers. David 
Clark, Jr Forest City 


chapter chairman, presided only long 


Foundries, 


enough to make several announce- 
ments before turning the meeting 
over to Walter L. Seelbach, Superior 
Foundry, Inc., who served as chair- 
man for the remainder of the pro- 
gram 

Nearly 100 old-timers attended and 
were seatec in separate groups at 
tables according to the number of 
years they had served in the industry 


Past presidents of the chapter 
awarded certificates to the qualified 
old-timers. Old-timers present repre 
sented 4675 years of service to the 
foundry industry, 

Ben Fuller, 91, was made honorary 
chairman of the Old-Timers Club 

S. E. Kelly, Eberhard Mfg. Div., 
Eastern Malleable Iron Co., 
diate past chapter chairman, pre- 


lnune- 


sented the outgoing chairman, David 
Clark, Jr., 


tion of his service to the chapter. 


with a plaque in recogeni- 


It was announced officially that 
the chapter had succeeded in its long- 
time goal of becoming the No. | 
chapter, membership-wise, in the 
AFS. The Chicago Chapter relin- 
quished the honor. 

Newly elected officers for the 1955- 
56 season are: Chairman, Lewis |] 
Crosby, Sterling Wheelbarrow Co 
Vice-Chairman, Alexander ID. Bare- 
zak, Superior Foundry, Inc.; Second 
Vice-Chairman, E. Claude Jeter, 
Ford Motor Co.; Secretary, Howard 
E. Heyl, Federal Foundry Supply Co., 
and Treasurer, Harold Strater, North 
American Refractories Co 

Directors elected for three years 
were: Walter H. Siebert, Cleveland 
Standard Pattern Works; Norman ] 
Stickney, Sand Products Co.; Rob- 
ert H. Herrmann, Foundry, A. H 
Hinton, Aluminum Co. of America, 
and Fred S. Green, Elyria Foundry 
Div., Industrial Brownhoist Co 

J. H. Tressler, Hickman, Williams 
& Co., was elected to fill the unex- 
pired directorship of the late Arthur 
H. Harlan. David Clark, Jr 
chairman, was elected to the board 
Kenneth L. Mountain 


, chapter 


for one year 


Saginaw Valley 


The April meeting held in Franken- 
muth, Mich., and attended by ap- 





University of Illinois . . John Nieman, 
Shell Process, Inc., Peoria, Ill., right, 
exhibiting castings to students Harry 
Shulz and P. J. Crean, left to right, 
following his lecture to the Materials 
Casting classes at Urbana, Ili. 


proximately 130 members and guests 
was divided into three groups, iron 
steel and light metals 

Donald E. Matthieu, Kerchne: 
Marshall & Co., was quest speaker at 
the iron group meeting and his sub 
ject was ois upola Be d Prac tice.” He 
detailed the methods of coke sele« 
tion, preparation of bed and meth 
ods of lighting the bed. He recom 
mended coke size one eighth the 
diameter of the cupola for best re 
sults in most cupolas and cautioned 


that proper preparation and burning 


Cut 
foundry 
operating 
costs... 





KEN . . ALMO tN NEERING ¢ 





Southern California Attending the 
May meeting from left to right, R 


Gregg, R. Payne and Myron Niesley 





Trensite Core Plates are strong and durable resist 
warpage, impect and abuse, provide long service life 


with Transite Core Plates and Slip Jackets 


ee 
Johas Manville Transite* Core 
Plates help assure maximum pro 
duction in minimum time”™’—that's 
the experienc c ol foundrymen who 
have used them for years. Made of 
asbestos and cement, they are light 
in weight, yet strong and durable 
Being non-metallic, they resist cor 


rosion, maintain their smooth sur- 





FREE... 
New Folder 


gives complete details 

on Transite Core Plates 
and Slip Jackets—as wellas 

Transite Pallite products for 
dielectric furnaces. For your 
copy ot folder PVP 441A, write 
Johas- Manville, box 60, New 
York 16; in Canada, 565 
Lakeshore Road fast, Port 
Credit, Ontario 


9/0) Johns-Manville TRANSITE 
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face and can be easily cleaned 
Transite Slip Jackets are a com- 
panion product with similar 
advantages. They do not burn, retain 
their original shape despite runouts 
Slip jackets are furnished in both 
white and black types. The latter is 
widely used as a protective liner for 


metallic slip jackets 















Trensite Slip jock- 
ets cost lees than 
other ty pe lest 


longer, too. He 





r 
sult important 
savings tor foun 
dries 
- 


CORE PLATES 
AND SLIP JACKETS 
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HELSPOT BRICK 


NEW Graphite-Base Brick! 


HELSPOT Brick—as Mex-R-Co’s latest contribution to the 
metal-melting oe — are outstaneng graphite-base 
brick. They are — actured by a new process, of pre- 
manufactured base materials, and are very uniform in 
structure and size. Other superior qualities of HELSPOT 
Brick include low porosity and negligible shrinkage. 


Impressive records of service are already being established 
in a number of installations for which HELSPOT Brick 
were designed: 

CUPOLA WELL—HELSPOT Brick gave 3) days’ service—with 


minor maintenance-—in a cupola producing 350 to 450 
tons per 16-hour day. 


RUNNERS and SPOUTS — HELSPOT Brick gave 4 to 5 times 
reater service than ordinary firebrick — which meant 
5% materials’ saving, PLUS saving in labor. 


LADLES ~ HELSPOT Brick practically eliminates bridging; 
skulls easily released; cleaning time reduced; fewer re- 
pairs required 


Foundries and Steel makers now have available—in the 
NEW HELSPOT Graphite-base Brick—a product that assures 
improved performance in a wide range of metal-melting 
operations. 

Unburned HELSPOT Brick are furnished in Standard 9-inch 
Series Shapes and 9x6x4 Cupola Block sizes, palletized 
for shipment, ready for installation. 


A test is the true proof... Call us TODAY! 
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Central Michigan . . Attending the 
May meeting from left to right, Gard- 
ner Lloyd, Albion Malleable Iron Co.; 
Jack Secor, Hill & Griffith Co.; Harry 
Kessler, Sorbro-Mat Process Engineers; 
guest speaker; and Lachlan Currie, 
Gale Mfg. Co., chapter chairman. 


in of the coke bed is of the utmost 
importance and care should be taken 
to burn the bed properly, even at the 
risk of a delay in operations 

At the steel meeting Warren D 
Lewis, Great Lakes Foundry Sand 
Co., spoke on “Sand in the Steel 
Jobbing Foundry He led an in 
formal discussion on steel molding 
and core sands. Emphasized were 
tests for steel foundry sands and 
causes and elimination of defects 

Arthur W. F. Green, Allison Div 
G.M.C., spoke on “Use of Light 
Metal Castings in Aircraft Appli- 
cations,” at the light metals session 
He traced the evolution of power 
plants for aircraft from the recipro 
cating engine to the turbo-prop en- 
gine. He indicated that each pound 
of weight saved reduced the costs 
greatly and increased the payload 
and/or the range of the aircraft 


Nicholas She ptal 


Connecticut Non-Ferrous 


Discussion of AFS Convention Tech- 
nical Papers was the subject of the 
May meeting of the Connecticut 
Non-Ferrous Foundrymen’s Associa 
tion, held at Shuttle-Meadow Coun- 
try Club, New Britain, Conn. Discus- 
sion leader was Stafford W. Chappell, 
General Dynamics, Groton, Conn 
Papers discussed included: “Jm- 
provement of Pressure Tightness and 
Tensile Prope rtle of Gun Metal 
Bronze by Vacuum Degassine,” by 
W. H. Johnson, H. F. Bishop, and 
W. S. Pellini; “Vapor Holes from 
Loose Sand Grains in Bra and 
Bronze Castings,” by F. Keller and 
W. B. George and “Short-Time 
klevated Temperature Propertie of 
Three Copper Base Casting Alloys,” 
by J. O. Edwards.—-Frank B. Diana. 








continued from page 105 


United States in 1924, and in the 
same year he was hired as a chemist 
at the Granite City, Il... Works of 
American Steel Foundries. In 1927 
he was transferred to the Research 
Laboratory in East Chicago, Ind., 
and served there until 1941 when he 
was appointed assistant works man- 
ager and chief metallurgist of the In- 
diana Harbor Works. In 1943 he 
became research director for the 
company 

He has been a member of the 
Metallurgical Advisory Committee 
on Cast Armor for the Ordnance De- 
partment and a member of the Tech- 
nical Committee of the Munitions 
Board. He has served on many com- 
mittees of the American Foundry- 
men’s Society, Steel Founders’ So- 
ciety of America, American Society 
for Metals, American Society for 
Testing Materials, and the American 
Institute of Mining and Metallurgi- 
cal Engineers. Among his honors 
were the R. W. Hunt Award of the 
American Institute of Mining and 
Metallurgical Engineers and the 
Fechnical & Operating Medal of 
the Steel Founders’ Society. 


Leo M. Gartland, president, Atlas 
Foundry Co., Marion, Ind., passed 
away recently. 


Otis L, Jones, retired president, Illi- 
nois Clay Products Co., Joliet, IIL, 
passed away recently due to a heart 
and lung complication, He founded 
Illinois Clay Products Co. and was 
chairman of the board at the time of 
his death. Until three months ago, he 
was the president of the firm and 
maintained active control of the 
business. When he stepped down as 
president, he took on the position of 
chairman of the board of directors 
Mr. Jones founded the company in 
1911 at Goose Lake in Grundy Coun- 
ty. After graduating from Lewis In- 
stitute of Engineering, now the Illi- 
nois Technical School, he joined the 
Harbison-Walker Refractories Co., 
Pittsburgh, Pa. As a draftsman there 
he learned the fundamentals of the 
clay products business and subse- 
quently became general superintend- 
ent of the company at Chester, Pa 
It was this firm that sent him to Joliet 
to supervise the building of the Rock- 
dale refractory plant and to manage 
it. Seven years after coming to Joliet, 
he founded Illinois Clay Products. 
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ngineered to 
Specification 


an _==>. whether it's a simple charging system 
———TF or a complete melting unit 


MELTING © HEAT TREATING 
STACK GAS PURIFYING 


and ACCESSORY EQUIPMENT 
Products 
and Sowless . : ROUS 


Blowers—<upola and combustion air * Burners——oil, gos ond 4 y 0 oy : F f s a 0 J § 
pulverized coal * Cars—scale and transfer * Charging 
equipment * Charge make-up equipment * Conveying systems 

(pneumatic) * Cupolas * Cupola accessories * Dust, fume F 0 U N 0 ql E § 
and smoke contro! equipment * Engineering and opercting 
services * Furnaces—reverberatory and rotary melting 















Every brindle instelletion must meet 


rigid Company stendeards of Quality 


ferrous and non-ferrous gos, oil, or powdered coal * Heot 

exchangers * Hot blast systems * Hot metal holding Performance, Economy in initial 
furnaces * Iigniters for coke and cupola gas * Instruments PT Tin Lt ey ti ut 

and control panels (special) . Temperoture controls 










Thet's why every Grindle installation 
Thermocouples Flowmete y 


Pyrometers (special) * i 
treating for ductife, “ , Bon neighbors" for Grindle customers 
castings * Pu e 
handling ¢ 


builds custemer satisfaction end “geod 







~.. and the names of Grindlie District Representatives, 
Projects and Customers—send for Bulletin Neo, 4-51 
«++ free upen request. 


Please send copy of Bulletin 1-51 






Neme 
Firm 
Street 
15403 Pork Ave . 
Harvey, Iiline City lene State 
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Speakers at the G.I.F.S. Michigan- 
indiana meeting included (front row, 
left to right): Eugene Hinze; E. R. 
White, district director; R. W. Wilder, 
Northern Indiana Group secretary; 
F. X. Gartland, Jr., Northern Indiana 
chariman; and Don C. Moore, Central 
Indiana secretary. Back row, left to 
right: G.I.F.S. President C. H. Ker; 
Donald H. Workman, executive vice- 
president; Vernon J. Sadler, meeting 
chairman; and John W. Meyer. 


Hold Regional Gray Iron Management Group Meetings 


@ Gray iron foundry executives met 
in California and Michigan during 
May under the auspices of the Gray 
Iron Founders’ Society to discuss 
cost of raw materials, labor rates, 
business conditions, operating rates, 
and the business outlook. 

Over 70 from the Michigan, 
Northern, and Central Indiana Man- 
avement and Cost Groups held their 
first regional meeting May 13 in 
Marshall, Mich., under the general 
chairmanship of Vernon J. Sadler, 
General Foundry & Mfg. Co., Flint, 
Mich, Eugene Hinze, BE. T., Runge 
& Associates, Cleveland, regional cost 
consultant for the three groups, pre 
sented cost comparisons and led a 
cost discussion, 

A round table discussion of mate- 
rials and operating costs was led by 
F. X. Gartland, Jr.,-Atlas Foundry 
Co., Marion, and John W. Meyer, 
Interstate Foundry Co., Indianapo 
lis, chairmen, respectively, of the 
Northern Indiana Group and _ the 
Central Indiana Group, Analysis of 
labor-management problems was pre- 
sented by Lee Shaw, Seyforth, Shaw 
& Fairweather, Chicago 

At the California regional meet- 
ing, 86 gray iron foundry executives 
and their ladies met in Santa Bar- 
bara, April 29-May | Represented 
were 33 foundries from both north 
ern and southern parts of the state 
G.LF.S. President C, H. Ker, Dalton 
Foundries, Warsaw, Ind., and Execu- 
tive Vice-President D. H. Workman, 
both of whom subsequently partici- 
pated in the Michigan-Indiana re- 
vional meeting, attended the three- 
day California sessions 

Hosts were the southern group of 


foundrymen under the chairmanship 
of Charles Gregg, Gregg Iron Found- 
ry, El Monte, Calif. 

In discussing future plans for re- 
gional gatherings, A. H. Renfrow, 
Renfrow Foundry, Los Angeles, 
stressed the need for better under- 
standing and exchange of informa- 
tion leading to improvement of prod- 
ucts and services of gray iron found- 
ries 

California foundrymen are ex- 
pected to do their share in support- 
ing the Foundry Educational Foun- 
dation program at the University of 
California (Berkeley), Earl Palteng 
hi, H. C, Macaulay Foundry, Berk- 
eley, explained in pointing out that 
the school had recently been added 
to the group of F.E.F. schools. 

West Coast air pollution problems 
were reviewed in a discussion led by 
A. D. Sanchez, Vulcan Foundry, 


Oakland; Gerald Nash, Quality 
Foundry, Los Angeles; and Charles 
Bradley, Dayton Foundry, Hollydale 
Climaxing the session was an address 
by Leo Harris, former assistant prose- 
cutor of Los Angeles County. 

Current employment practices and 
problems, and the possibility of some 
form of credit information service, 
were discussed by J. E. Barrett, Fed- 
eral Burner Co., Torrance. 

Rundown on current industry sta- 
tistics and business trends was given 
by Mr. Workman. He urged the 
group to make fuller use of G.LF.S 
services and publications. He pointed 
out that buyers and designers of cast 
ines are hungry for authentic busi- 
ness and technical literature. Put the 
information in the hands of buyers 
yourselves, he told foundrymen, rath- 
er than miss the sales opportunity by 
letting the G.I.F.S. office do it. 





California Group officers (left to right) are: Gordon L. Martin, Northern chair- 
man; D. L. Robertson, Southern secretary; Charles Gregg, Southern chairman; 
and Earl Paltenghi, organizer and past chairman of the Northern Group. 
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let’s get personal 


continued from page 31 

Norman L, Deuble has been appoint- 
ed manager of the newly-created 
Metallurgical Development Div. of 
Climax Molybdenum Co., New 
York. The new division will be re- 
sponsible for the development and 
dissemination of technical informa- 
tion pertaining to the use of molyb- 
denum alloy steels in various con- 
sumer markets, and molydenum as 
an alloying material in the steel and 


foundry industries 


John J. Green has been appointed 
service engineer in the Pittsburgh 
office of the Vanadium Corp. of 
America. Mr 


Vanadium from Universal-Cyclops 


Green comes to 
Steel Corp., with which he has been 


associated for the last ten years 


Dr. William J. Harris, Battelle In- 
stitute, Columbus, Ohio, named as 
sistant to the director, will head 
quarter in Battelle’s office in Wash- 
ington, D. C. In his new assignment 
Dr. Harris will represent Battelle in 
its relationship with the numerous 
governmental organizations that 
Battelle 


sponsor research in the 


laboratories 


Ralph D. Parker has been elected 
vice-president of International Nick- 
el Co. of Canada, Ltd.: Walter A. 
McCadden was elected comptrollet 


Norman R. Kidd has been appointed 
manager of C. O. Bartlett & Snow 
Company’s new Service & Parts 
Sales Div., Cleveland 


William R. Divine has been appoint 
ed vice-president and manager of 
the Washington, D. C., office of 
Lester B. Knight & Associates, Inc 
Howard W. Maxon was appointed 
vice-president in charge of plant en- 
gineering, and Lincoln J. Karmen 
was appointed manager of the New 


Yor k offic Cc 


James C. Black, general manager of 
the Eastern Reduction Div., Rey- 
nolds Metals Co., Louisville, Ky.. 


has been appointed general manager 








of the company’s Reduction Div 
Mr. Black, who has been living at 
Hot Springs, Ark., will make his 
headquarters in Richmond. He will 
have charge of the company’s six 
aluminum reduction plants at Jones 
Mills and Arkadelphia, Ark.; Trout- 
dale, Ore.; Longview, Wash.; Lister- 
hill, Ala.; and Corpus Christi, Texas 


Howard S. Bunn has been elected 
executive vice-president and a mem- 
ber of the Executive Committee of 
Union Carbide & Carbon Corp 
New York 


Herbert C. Jackson was elected to 
the board of directors of Interlake 
Iron Corp., Cleveland. He is a man- 
aging partner of Pickands Mather & 
Co. and vice-president and secretary 


of Mather Iron Co., Cleveland 


Tinius Olsen II has been elected 
president of the Tinius Olsen Test- 
ing Machine Co., Willow Grove, Pa 
Mr. Olsen succeeds his father, Thor- 
sten Y. Olsen, who was clevated to 
chairman of the board 


C. H. King and H. D. Ross have 
been elected to fill newly-created 
positions on Clark Equipment Com- 


pany’s board of directors. 


C. E. Hawke, engineering pioncer in 
the development and application of 
super-refractories for the metallurgi- 
cal and other industries, has received 
the Trinks Award, the nation’s top 
honor for achievement in industrial 
heating. Mr. Hawke is a vice-presi- 
dent of the Carborundum Co., 
Niagara Falls, N. Y. Two other 
engineer-executives, selected for 
their contributions to economic and 
scientific progress in industrial heat- 
ing and related fields, were similarly 
honored. They were Horace Drever, 
president of Drever Co., Bethayres, 
Pa., and Walter H. Holcroft, techni- 
cal director and executive vice- 
president of Holcroft & Co., Detroit 


Clarence B. Bergren, formerly man- 
ager of the Thor Power Tool Co., 
Cleveland branch, has been named 
branch manager at Milwaukee 
Robert J. Grace, formerly service 
engineer in the Indiana territory of 
the Chicago branch, has been ap- 
pointed to succeed Bergren as 


Cleveland manager 





Gray Iron Founders’ Society advertising. placed in 


leading national trade magazines, stresses the ints 
and good management of Society member fou: 


Phis advertising recommends members first | 


ested prospects These potential buver 


receive ¢ omplete information about the ad) 


using Gray Iron for existing or new product 


The se same prospects also receive 


reprints and other direct-mail promotion lon 
pre pared by the Society for use by member fous 
The combined selling impact of the national a 

ng and the local mailings results in unproved 


nition of Gray lron values and in increase 


potentials for Society members 


Join forces with progressive member foundru 


ily 





Selling Gray Iron to your customers...every month 





obtain these and many other benefite made 4 


through jomt effort. To learn 
what association in the Society 


can do lor ou end the eou 
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| GRAY RON FOUNDERS’ SOCIETY, INC 

1 Natior al City East 6th Building, Cleveland 14, Oh 

| Please send me information about other Society services and exam 
| ples of Sox iety material which should be heiptul to me 

| Company 

| Name 

| Address y ute 


GRAY IRON FOUNDERS SOCIETY . 
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Tell How to Harness Molding Sand Variables 


® Success or failure in quality cast- 
ings production may depend on be- 
havior of molding sand mixtures, ac- 
cording to three speakers who pre- 
sented a Castings Clinic at Newark 
Central High School, Newark, N. J 
Emphasizing principles of molding 
sand technology, Clyde A. Sanders, 
American Colloid Co., Chicago, O 
Jay Myers, Archer-Daniels-Midland 
Co., Minneapolis, and Hans J. Heine, 
AFS technical director, appeared at 
two evening sessions before the Met- 
ropolitan Chapter of the American 
Foundrymen’s Society. The clinic was 
the second of a series to be held under 
AFS Technical Dept. auspices at the 
request of local foundry groups. 
Proper preparation of molding 
sand results in economies in cleaning 
room and machine shop that are re- 
flected in the profit and loss state- 
ment, the clinic brought out. Data 





Casting Clinic speakers at sessions held by the Metropolitan Chapter of the and information were presented to 
American Foundrymen’s Society were (left to right): Clyde A. Sanders, American enable foundrymen to reduce scrap, 
Colloid Co., Chicago; O. Jay Myers, Archer-Daniels-Midland Co., Minneapolis; increase yield, and reduce production 
and Hans J. Heine, AFS technical director. Photo by F. J. Weill, Federated Metals costs. 


Div., American Smelting & Refining Co. 


TO OBTAIN HIGH QUALITY CASTINGS 


and 


determine what factors affect pressure 
tightness in copper-base alloys 
nead 


MELT QUALITY AND PRESSURE 
TIGHTNESS OF COPPER-BASE ALLOYS 


Sponsored at Battelle Memorial Institute under super- 
vision of the AFS Brass and Bronze Division's Research 
Committee, this survey traces factors affecting melting 
quality and pressure tightness of copper-base alloys, es- 
pecially red brass. Causes of unsoundness and methods 
available to avoid gassing are concisely covered. Sugges- 
tions on how to obtain high quality and pressure tight 
castings are included, as is a list summarizing recom- 
mended good foundry practice. This booklet is an inval- 
uable reference for foundrymen and metallurgists engaged 
in the production of copper-base alloys castings. 
American Foundrymen's Society 

Golf and Wolf Reads 

Des Plaines, Iilinois 

Piece my order for _.. copies of MELT QUALITY & PRESSURE 
TIGHTNESS OF COPPER-BASE ALLOYS. 

==. Remittance Enclosed _. Send Invoice 
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Epiror’s No.t#: Some 70 articles 
and publications recommended to the 
clinic are available to Mopern Cast- 
INGS readers in the form of a bibliog- 
raphy. This can be obtained by re- 
questing “Foundry Sand Practice 
Bibliography” from Reader Service 
Modern Castings, Golf & Wolf 
Roads, Des Plaines, Ill 

After reviewing quartz, olivine, 
and zircon sands, and natural vs. 
synthetic sands, clinic speakers dis- 
cussed mixing, They advised making 
additions by weight, not volume, and 
gave the following hints for mini- 
mizing clay balls: work sand as dry 
as possible; keep clay and fines as 
low as possible; reduce riddling and 
handling to a minimum 

Principal clay mineral used in syn- 
thetic sands are kaolinite (chief con- 
stituent of fireclays ), montmorillonite 
chief constituent of bentonite), and 
illite (found in many clays). Western 
bentonite develops higher dry 
strength while southern bentonite 
gives higher green strength 

Water is an important source of 
trouble because it influences every 
property of molding sand except 
grain fineness. Too much water caus- 
es excessive gas evolution, low per- 
meability, high dry and hot strength, 
low mold hardness, and poor flow- 
ability. Bentonite-bonded sands yield 
best green strength at low moisture 

Carbonaceous additives such as sea 
coal and pitch are used primarily for 
peel, not finish. A solid, natural pitch 
available may be used in quantities 
of 0.4-0.8 per cent. Figures for sea 
coal are about 5 per cent, for pitch, 
up to 2 per cent, Finely ground 
graphite helps give a better casting 
finish 

Cellulose additives are used as 
cushioning materials in synthetic or 
formulated sands. All increase the 
amount of temper water required. In 
formulated sands with little clay, the 
cushioning material permits expan- 
sion of silica grains without mold wall’ 
movement 

Fine inorganic additives, especially 
silica flour, are used to increase green 
dry, hot, and retained strength. Per- 
meability and flowability are de- 
creased. Other such additives include 
olivine flour, fly ash, and alumina 
flour 

Any rapid and unaccounted for 
change in properties usually spells 
trouble, clinic speakers warned in dis- 
cussing sand properties. This is espe- 
cially true of permeability, which can 









be considered a measure of ventabil- 
ity and casting finish. 

Curves plotted for green compres- 
sion, permeability, mold hardness, 
and density of specimens rammed 





one to 10 times gives a good indica- 
tion of sand mixture quality. Com- 
pletely dry sand is 100 per cent flow- 
able and any additive reduces the 
figure. Flowability refers to movement 
of sand grains under molding forces; 
deformation indicates the plasticity o1 
amount a body of sand “gives” be- 
fore it breaks. Deformation and flow- 
ability are interdependent. 

There is much to learn about hot 
properties of sand mixtures and while 
much development work has been 
done, no standard tests are available. 
In addition to mechanical properties, 
mold-metal interface reactions, metal 
penetration, and heat transfer char- 
acteristics need further evaluation 

Excessive dry strength will cause 
cracks, hot tears, and shakeout diff- 


culties, Dry strength can be reduced ees , 
Famous Cornell Cupola Flux is a scientifically prepared mixture 


» 


by reducing the amount of western 2 
bentonite and fireclay. as well as of high grade fluorspar and other materials which cause a chemical 


pitch and cereal. reaction in molten iron... which reduces scrap losses, gives greater 

Good place to study foundry sand tensiles —increases fluidity of slag guarantees complete cleansing 
problems is at the shakeout. Not only of coke. Increased life of lining both in cupola and ladles alone 
sand, but also sprues, gates, flasks, will more than cover cost of Famous Cornell Cupola Flux. Metal is 


etc., tell a story. cleaner, sulphur is reduced. = 


Metallograph Contest Set 


The Tenth Metallographic Exhibit 
of the American Society for Metals 


will be held at the National Metal Why it pays to 
Congress and Exposition in Philadel- 

phia, Oct. 17-21. A prize of $100 use Famous CORNELL 
cash will be presented for the best Aluminum and Brass Flux 
entry in the show. and blue ribbons ion 
will be given to the best entry in each sakes metal pure and clean 


* 
; ‘ @ Permits use of more scrap without danger 
of the 12 classifications. with honor- : dirt, porous places or spongy spots 


able mentions to others @ Thinner, yet stronger sections can be 
The subjects include: (1) carbon © Metal does not cling to the dross 
, @ Crucible or furnace linings are kept clear 
e 9 > 7 ge é | 
and alloy steels, 2) stainless steels preserved 
and heat resisting alloys, 3) cast @ Cleanses molten brass even when the dirt 
and wrought iron, (4) aluminum, brass turnings or sweepings are used 


: , er @ Saves considerable and othe etals 
maenesium, beryllium, titanium and tves considerable tin and , oe 


@ Forms a perfect covering over the metal d 





their alloys, ») copper, ni kel, zinc, melting, prevents oxidation and reduces ob 
lead and their alloys, (6) metals and jous gases to a great extent 
alloys not otherwise classified, (7 W rite for Bulletin 46A 
micros showing transitions or changes 
during processing, (8) welds and 
other joining methods, (9) surface 
phenomena, (10 results by uncon- 
7 

ventional techniques (not electron 
micrographs), (11) slags, inclusions, 

2 ; 
refractories, and cermets, (12) mui- 


“For aeait wie ASM Met. ‘Me CLEVELAND FLUX Gonpany 


lographic Exhibit, 7301 Euclid Ave., 1026-40 MAIN AVENUE, N.W. «+ CLEVELAND 13, OHIO 


Cleveland 3, Ohio Manufacturers of Iron, Semi-Steel, Malleable, Brass, 


Bronze, Aluminum and Ladle Fluxes— ince 1918 
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Tell How to Harness Molding Sand Variables 





Casting Clinic speakers at sessions held by the Metropolitan Chapter of the 
American Foundrymen’s Society were (left to right): Clyde A. Sanders, American 
Colloid Co., Chicago; O. Jay Myers, Archer-Daniels-Midland Co., Minneapolis; 
and Hans J. Heine, AFS technical director. Photo by F. J. Weill, Federated Metals 
Div., American Smelting & Refining Co. 
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® Success or failure in quality cast- 
ings production may depend on be- 
havior of molding sand mixtures, ac- 
cording to three speakers who pre- 
sented a Castings Clinic at Newark 
Central High School, Newark, N. J 
Emphasizing principles of molding 
sand technology, Clyde A. Sanders, 
American Colloid Co., Chicago, O. 
Jay Myers, Archer-Daniels-Midland 
Co., Minneapolis, and Hans J. Heine, 
AFS technical director, appeared at 
two evening sessions before the Met- 
ropolitan Chapter of the American 
Foundrymen’s Society. The clinic was 
the second of a series to be held under 
AFS Technical Dept. auspices at the 
request of local foundry groups 
Proper preparation of molding 
sand results in economies in cleaning 
room and machine shop that are re- 
flected in the profit and loss state- 
ment, the clinic brought out. Data 
and information were presented to 
enable foundrymen to reduce scrap, 
increase yield, and reduce production 


costs. 


TO OBTAIN HIGH QUALITY CASTINGS 


and 


determine what factors affect pressure 
tightness in copper-base alloys 
nead 


MELT QUALITY AND PRESSURE 


OF COPPER-BASE ALLOYS 


Sponsored at Battelle Memorial Institute under super- 


Brass and Bronze Division's Research 


Committee, this survey traces factors affecting melting 
quality and pressure tightness of copper-base alloys, es- 


Causes of unsoundness and methods 
gassing are concisely covered. Sugges- 


tions on how to obtain high quality and pressure tight 
castings are included, as is a list summarizing recom- 
mended good foundry practice. This booklet is an inval- 


foundrymen and metallurgists engaged 


in the production of copper-base alloys castings. 


. 2 RR Ee 
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Epiror’s No.-#: Some 70 articles 
and publications recommended to the 
clinic are available to Mopern Casr- 
INGS readers in the form of a bibliog- 
raphy This can be obtained by re- 
questing “Foundry Sand Practice 
Bibliography” from Reader Service, 
Modern Castings. Golf & Wolf 
Roads, Des Plaines, Ill 

After reviewing quartz, olivine, 
and zircon sands, and natural vs 
synthetic sands, clinic speakers dis- 
cussed mixing, They advised making 
additions by weight, not volume, and 
gave the following hints for mini 
mizing clay balls: work sand as dry 
as possible ; keep clay and fines as 
low as possible; reduce riddling and 
handling to a minimum 

Principal clay mineral used in syn- 
thetic sands are kaolinite (chief con- 
stituent of fireclays ), montmorillonite 
chief constituent of bentonite), and 
illite (found in many clays). Western 
bentonite develops higher dry 
strength while southern bentonite 
gives higher green strength 

Water is an important source of 
trouble because it influences every 
property of molding sand except 
grain fineness. Too much water caus- 
es excessive Gas evolution, low per- 
meability, high dry and hot streneth, 
low mold hardness, and poor flow- 
ability. Bentonite-bonded sands yield 
best green strength at low moisture 

Carbonaceous additives such as sea 
coal and pitch are used primarily for 
peel, not finish. A solid, natural pitch 
available may be used in quantities 
of 0.4-0.8 per cent. Figures for sea 
coal are about 5 per cent, for pitch, 
up to 2 per cent, Finely ground 
graphite helps give a better casting 
finish 

Cellulose additives are used as 
cushioning materials in synthetic o1 
formulated sands. All increase the 
amount of temper water required In 
formulated sands with little clay. the 
cushioning material permits expan- 
sion of silica grains without mold wall 
movement. 

Fine inorganic additives, especially 
silica flour, are used to increase green 
dry, hot, and retained strength. Per- 
meability and flowability are de- 
creased. Other such additives include 
olivine flour, fly ash, and alumina 
flour 

Any rapid and unaccounted for 
change in properties usually spells 
trouble, clinic speakers warned in dis- 
cussing sand properties. This is espe- 
cially true of permeability, which can 
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be considered a measure of ventabil- 
ity and casting finish. 

Curves plotted for green compres- 
sion, permeability, mold hardness, 
and density of specimens rammed 
one to 10 times gives a good indica- 
tion of sand mixture quality. Com- 
pletely dry sand is 100 per cent flow- 
able and any additive reduces the 
figure. Flowability refers to movement 
of sand grains under molding forces; 
deformation indicates the plasticity o1 
amount a body of sand “gives” be- 
fore it breaks. Deformation and flow- 
ability are interdependent. 

There is much to learn about hot 
properties of sand mixtures and while 
much development work has been 
done, no standard tests are available. 
In addition to mechanical properties, 
mold-metal interface reactions, metal 
penetration, and heat transfer char- 
acteristics need further evaluation 

Excessive dry strength will cause 
cracks, hot tears, and shakeout diffi- 
culties. Dry strength can be reduced 
by reducing the aniount of western 
bentonite and fireclay, as well as 
pitch and cereal. 

Good place to study foundry sand 
problems is at the shakeout. Not only 
sand, but also sprues, gates, flasks, 
etc., tell a story. 


Metallograph Contest Set 


The Tenth Metallographic Exhibit 
of the American Society for Metals 
will be held at the National Metal 
Congress and Exposition in Philadel- 
phia, Oct. 17-21. A prize of $100 
cash will be presented for the best 
entry in the show, and blue ribbons 
will be given to the best entry in each 
of the 12 classifications, with honor- 
able mentions to others 

The subjects include: (1) carbon 
and alloy steels, (2) stainless steels 
and heat resisting alloys, (3) cast 
and wrought iron, (4) aluminum, 
magnesium, beryllium, titanium and 
their alloys, (5) copper, nickel, zinc, 
lead and their alloys, (6) metals and 
alloys not otherwise classified, (7 
micros showing transitions or changes 
during processing, (8 welds and 
other joining methods, (9) surface 
phenomena, (10) results by uncon- 
ventional techniques (not electron 
micrographs), (11 slags. inclusions, 
refractories, and cermets, (12) mi- 
cographs in color 

For details write: A.S.M. Metal- 
lographic Exhibit, 7501 Euclid Ave., 
Cleveland 3, Ohio 


Famous Cornell Cupola Flux is a scientifically prepared mixture \ 
of high grade fluorspar and other materials which cause a chemical 
reaction in molten iron... which reduces scrap losses, gives greater 
tensiles—increases fluidity of slag—-guarantees complete cleansing ' 
> > 


of coke. Increased life of lining both in cupola and ladles alone 
will more than cover cost of Famous Cornell Cupola Flux. Metal is 


cleaner, sulphur is reduced. 


Why it pays to 
use Famous CORNELL 


Aluminum and Brass Flux 


@ Makes metal pure and clean, 

@ Permits use of more serap without danger of 
dirt, porous plac es OF spongy spots 

@ Thinner, yet stronger sections can be pour 

@ Metal does not cling to the dross 

@ Crucible or furnace linings are kept clean and 
preserved 

@ Cleanses molten brass even when the dirtir 
brass turnings or sweepings are used 

@ Saves considerable tin and other metals 

@ Forms a perfect covering over the metal dur 
melting, prevents oxidation and reduces obs 
ous gases to a great extent 


W rite for Bulletin 460A 
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1026-40 MAIN AVENUE, N.W. «+ CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes ince 1918 
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rely on 
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CHILLING 
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and other Stanho products 
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Choose any 
style from Jumbo to Stubby; 


© A and PRICES 
slim, medium or horse nail blade; y 
blunt, pointed, straight or 90° bent. T A IN A R [) 
There's a type ond size Koolhead 


Chill Nail or Spider Chill to do LIOPS/ 
your specific chill job best. 


Fer more facts, circle No. 113 on postage-free Reader Service card on p. 103 of 104 


EMPIRE 


"THAT GOOD" 


FOUNDRY COKE 
DEBARDELEBEN COAL CORPORATION 


2201 First Ave., North Birmingham 3, Ala. 
Phone 3-9135 











For more facts, circle No. 112 on postage-free Reader Service card on p. 103 or 104 


THERE IS SOMETHING NEW IN WORK GLOVES! 
THEY'RE SPECIAL-TANNED* 


FOR EXTRA-WEAR AND WHEAT 
RESISTANCE... THEY CARRY 
DAVID'S GUARANTEE TICKET! 


They're green! Yes, the tanning process used 
te produce this wonderful leether has resulted 
in @ distinctive green coler, with ne coler 
piament added . . . it's thick, but supple! 


Ye LEATHER BACK NO SEAMS HERE 


WELTED THUMB 
WATERPROOF 
SAFETY Curr PULL PULL TAB 


Write tedey fer a trie! desen pairs of 
‘‘special-tenned’’ (Let Ne. 721.8) wing 
thumb styles available see how they 
stretch your gleve budget *T.M, Reg 











 DAVIDS 
ves DAVID'S GLOVES, INC. 


SPRINGFIELD, OHIO 











For more facts, circle No. 111 on postage-free Reader Service card on p. 103 or 104 
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3-in-1 Automatic Core and Mold Blower 


® A new machine that automatically 
makes and bakes resin-bonded cores 
was unveiled by Sutter Products Co., 
Dearborn, Mich., early in June. The 
versatile new equipment will handle 
boxes up to 14 x 24 in. and 7 in. deep 
to produce hollow or solid cores or 
shell molds ready to use without fur- 
ther processing at the rate of 50 to 
90 cycles per hour. Boxes can be 
changed in 15 to 20 minutes. 

Air operated an dilectrically con 
trolled, the machine goes through its 
cycle from closing of the empty box, 
through blowing and baking, to 
opening for removal of finished cores 
entirely automatically once the oper- 
ator has pushed the start button 
Cores are baked in boxes heated by 
radiant-type ceramic gas burners 
which are thermostatically con- 
trolled. 

Typical cores produced by the 
machine include: jacket and intake 
manifold cores (solid, without wires 
steering gear core (shell, about one- 
third the weight of a solid core 
shell mold halves precision backed for 
stacking or assembling in mechanical 
lock-ups that eliminate sand or shot 
backing. All are made with pre- 
coated sand mixed in standard mix- 
ing equipment. 

Simply and ruggedly constructed 
the 3-in-1 core and mold machine 
has only three basic movements: box 


opens and closes and core is released 
by stripping pins; rock back for blow 
ing, rock forward; sand magazine 
travels back and forth from supply 
bin to blow position. All steps in 
cycle can be regulated independently 








Triple-duty machine makes solid 
cores (top and middle right), shell 
cores (middle left), and shell molds 
with precision backs (bottom). 





Operator removes pair of shell cores from new automatic machine. 
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continued from page 93 

tion to its plant at Richmond, Ill 
This addition will double its manu- 
facturing facilities. 


Interlake Iron Corp., Cleveland 
Ohio, the nation’s largest independ- 
ent producer of pig iron, announced 
net sales and other revenues in the 
first three months of 1955 of $22.,- 
147,449, the highest in the company’s 


history. 


Bay City Foundry Co., Bay City, 
Mich., has adopted the trade name 
of Ferros T to cover a specialized 
group of alloy iron castings for use 
in dies, fixtures. machine tools, and 
machinery where exceptional prop- 


erties are required, 


An early morning fire caused $200.- 
000 damage to two buildings of the 
Chicago Malleable Casting Co., 1125 
W. 120th St.. Chicago 


Black Products Co. has opened its 
West Coast plant and sales office. 
The address is P. O. Box 596, Fon- 


tana, Calif. 


Decatur Casting Co., Decatur, Ind., 
has completed one full year without 
a lost time accident. This represents 
a total of 109,360 accident free man 
hours. 


Archer-Daniels-Midland Co., Min- 
neapolis, has announced that its net 
profits for nine months ending March 
31, 1955, after depreciation and all 
income taxes is $4,574,761.36 


National Lead Co., New York, has 
published its proceedings at the An- 
nual Stockholders’ Meeting and its 
report of sales and earnings for the 
first three months of this year 


National Malleable and Steel Cast- 
ings Co., Cleveland, announced its 
earnings for the first quarter of 1955 
were $394,865 


Duraloy Ce., Scottdale, Pa., has been 
granted an exclusive license for the 
manufacture and sale of the new 
alloy known as Thermenol, covering 
all states east of the Mississippi Riv- 
er: also Minnesota, lowa, Missouri, 
Arkansas, and Texas 


CRUCIBLE , 


FURNACES ”— 


melt all 


the metal 


AND 


PRODUCER, non-ferrous cast 


ings, maintains uniform quality 
and meets specifications by using 
only Crucible melted metals 


MELTING EQUIPMENT. onsists 
of seven stationary coke fired 
furnaces (illustrated) each of 900 
pounds capacity; three tilting 
Crucible furnaces (illustrated) oil 
fired, each 1200 pounds capacity 
and four stationary oil fired fur 
naces (not illustrated) 450 pounds 
capacity each 


CRUCIBLE FURNACES) ere as 
in some 3000 other non-ferrous 
foundries in the United States, 
demonstrate their superiority in 
economy, flexibility and adapt 
ability in the production of sound 
castings with minimum rejec 
tions 


WRITE FOR CRUCIBLE MELTERS'’ 
HANDBOOK. MAILED FREE 


THESE FIRMS CAN TAKE 
CARE OF ALL YOUR 
REQUIREMENTS FOR 
CRUCIBLE MELTING 


onz 
LPHIA BR 
THE anrery CORPORATION 


Three tilting Crucible furnaces oil fired, using No. 43 
long lipped Crucibles 


¢ 





Seven forced draft coke tired Cru 


Ne $00 Crucibles are 


desired 





1200 pounds capacity each 





ce Ne 225 and 


quantity « f metal 


’ 
~ lee, 


300 Crucibles, 900 pounds 


lifted from the 


stationary coke twed turnoces 
carried directly to the molds and 





American Refractories G Crucible Corp. 


Elcctro Refractories G Abrasives Corp. 


Ross-Tacony Crucible Co. 


Vesuvius Crucible Co. 
Joseph Dixon Crucible Co. 


Leve Crucible-Refrectories Co. 
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Alt COMPRESSORS 


Chicago Pneumatic 40 HP direct motor 
driven Type P-4 


BLOWERS 


Ingersoll-Rand Motor Dewees s toe 
Single Sta 4000CF 
100 HP, 220V. GE. eeedten acter’ 


General Electric 7500 CFM, 20 o2., 89.46 
Max HP, 220V motor, Airway controls. 


Ingersoll-Rand turbo compressor 10500 
CFM @ 20 oz. 85 HP G.E. 220V 3500 
CFM motor. 


CLEANING EQUIPMENT 


Sly # Dia. Table Shot Blast Unit, 


Wheelabrator 27” x 36” rubber belt 
6 x 42 Halloway 7', HP shot motor ele- 
vator and dust collector. 


CORE BLOWERS 


International 8B 12. 

International 8B 13. 

International 8B 15. 

Osborn 03 

Osborn 193. 

Osborn 2035-2. 

Peterson (Similar to Demmier #50). 


Osborn 5 Station Rotocore Automatic 
Core Blower. New 1952. 


—_-— eS we @ & 


CORE OVENS VERTICAL HORIZONTAL 


2-Coleman, combination oil or gas fired 
& Ky yl: x 90”-——1 hour 12, min. 
ours min. cycle, 


}--Coleman, combination oil or fired 
43--2 shelf carriers 30” x rd > 
2 hour 12 min. to 7 hour 24 min, eycle. 
Present replacement cost over 000 


CORE ROD STRAIGHTENERS 
1—DX5 Kane & Roach '4” to %” capacity. 


GRINDERS, DISC 


i—Gardner 166-36” Vertical Dise Grind- 
er 10 HP motor. 





ACME EQUIPMENT CO., INC. 








GRINDERS, SNAGGING 


5—-Hammond 10 W RI Double End § ; 
Grinders, 20” dia. wheels, 10 HP 226) 
440V motors, variable speed drives. 


3” x 24” US #65, 20 HP 220/440V. 


2--3” x 24” x 12” Fox #4, 15 HP. 
1-3” x 24” x 12” Marschke, 20 HP. 
1—3” x 24” x 12” US., 15 HP. 


MOLDING MACHINES 


Jolt Squeezers: 


13— Milwaukee 103-11 Staty. Jolt Squeez- 
ers, 1349” x 20” table. 


7~-Champion JS10P Portable eh pyesene 
molding machine, 18” x 21” ta 


Jolt Squeeze Pin Lifts BIG ONES: 


l—-Osborn 724PJ 38” x 56” table, 24” 
squeeze cylinder 11” jolt cylinder 10” 
draw. 

3—-International PK 20's. 20” squeeze cy!- 
inder 8” draw. Ser. #67237. New 1949. 

1—-Osborn 712 PJ. Stationary Jolt Squeeze 


pin lift 18” x 28” table, 12” squeeze 
cylinder, 6” draw. 


2—Milwaukee Jolt 
Model 163-50, 15” x 
open end pattern elec. 


1—8PO 214 Jolt Squeeze Pin Lift. 


Squeeze Strip rs, 
24” table, ie” x 


ROLLOVERS—Jolt Rollover Pattern Draw 


l—Herman 4000% Series 30” x 60” table, 
32” x 48” bumper. 

1—Herman 3000# Series 40” x 84” table, 

special slotted table. 


l—Herman 1500% Series 20” x 36” table. 
2—Herman 750% Series 20” x 30” table. 
2—-Herman 750% Series 20” x 24” table. 
All the above have air clamps rollout 
tables. 
2—Champion JM-18-8 Jolt rollovers, port- 
able 134,” x 20” tables. 
Jolt Pin Lifts: 
Johnston & Jennings 1015, 30” x 38” table. 


Pin Lift Pushoffs: 


2--Champion Pin Pushoffs 28” x 42” table 
10° draw. 
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CASTINGS CONVEYORS OR 
COOLING TOWER 


4580—Jervis B. Webb 678 chain, 6” rail, 
1560 trolleys, 4 D-C s reducer 


and motor rator set, 3 speed re- 
yew caring boxes and V 
shaped bas large quantity turns, 


takeups, etc. ne This has been used as a 
single unit but will divide, 75 tons 
structural steel outdoor tower, 125’ 
long 20’ wide 45’ high, open steel 
frame with roof. 


MULLERS AND MIXERS 
B&P #70 with dust hood and bucket, 100 
HP 220/440V motor, starting compen- 
sator. 
Simpson #3 Motor on Base. 
Simpson #3 Type H open gear type 
Simpson #3 Muller with bucket loader. 
Simpson #3 Open gear type, $1,000. 
Clearfield #404 Muller. 


OVENS, MOLD OR CORE 
Porbeck Double Car Single door 16’ long 
14 wide 9 hi, gas fired 600° recir- 


culsting complete with 7'2 HP car 
puller, in place St. Louis, Mo 


Core Oven Electric 68” x 42” high, 65” 
deep 100° -650°. 


POURING DEVICES 
13—Pouring devices, Whiting 7502 and 
1500. 


PREPARATOR 
B&P 270 Preparator. Only used 3 months. 


SHAKEOUTS 


Link Belt 3 x 5. 
Simplicity 4 x 6 Heavy Duty 15 HP motor. 


SAND SLINGER 
B&P Stati Slinger with bucket ele- 
vator to 10° x 10 x 6 sand storage 
bin, conveyor feeder to double belt 
head 19” head single speed. 


TUMBLING BARREL 


1—Whiting double tumbling barre) 36” x 
60” Jones ucer 15 A 


Merk 


® Chicago 6, Iilir 





1 


continued from page 12 


ordinary bronzes, brasses, nickel and 
alloy steels. It can also be used for 


general build-up and_ fabricating 
Descriptive literature, price lists and 
samples are available on request. 


Pacific Welding Alloys Mfg. Co. 


For more facts, circle No. 9 p. 104 


Ultrasonic Cleaning 


Bendix Ultrasonic Cleaner utilizes 
the energy of “silent sound” 


microscopic but critical contamina- 


to scrub 


tion from the parts being cleaned. It 
directs high-frequency sound waves 
through water-soluble detergents o1 
other solvents surrounding the parts 
to be cleaned. By forcing cleaning 
solution to cavitate or “cold-boil,”’ 
the ultrasonic energy bombards the 
part from every direction, penetrat- 
ing the interstices and crevices, scour- 
ing out blind holes. Minute implo- 
sions caused by the cavitation actu- 
ally blast loose contamination. Pio- 
neer-Central Div., Bendix Aviation 
Corp. 


For more facts, circle No. 10 p. 104 


Metal Cutting Torch 


Especially designed for light duty 
work or where air supply is limited, 
the new model G-2 Arcair torch is 
the answer to many requests for a 
low-cost tool incorporating the Arcai: 
principles of operation. Electrodes up 
to % in. in diameter can be used 
Operating characteristics are much 
the same as the larger model Arcair 
torches, although the G-2 does not 
have a separate air control valve. Air 
is controlled by the angle of the swivel 
head, and the air is automatically on 
when the angle of the electrode is set 
to address the work. The air is auto- 
matically cut off when the electrode 
angle is turned to extreme left, in a 
non-working position. The air jet is 
always in perfect alignment with the 
electrode angle. Arcair Co. 


For more facts, circle No. 11 p. 104 











a 


For Sale, Help Wanted, Personals, Engineering Service, etc., set solid. 20 


per word, 30 words ($6.00) minimum, prepaid 


Positions Wanted. .10c per word, 30 words ($3.00) minimum, prepaid. Box number 
care of American Foundryman, counts as 10 additional words 


Display Classified . . Based on per-column width, per inch 


1-time, $15.00; 3-time 


$13.50 per insertion; 6-time, $12.50 per insertion; 12-time, $12.00 per insertion; prepaid 








HELP WANTED 





POSITIONS WANTED 





AGENTS. To sell replacement wear parts 
for Sandslingers, parts to fit “Wheelabra- 
tor” Shot Blast Equipment, and for similar 
wear applications. Product group is al- 
ready established and accepted. Need 
opus familiar with foundry and metal 
cleaning industry. Attractive commission 
arrangement. No inventory. Openir in 
South and Mid-West. LATROBE STEEL 
CO., Special Products Div., Latrobe, Pa. 





PRODUCT MANAGER. Person to handle 
sales program, set up and assist jobbers, 
and develop a direct mail and advertising 
program. Product group includes fine 
quality replacement wear parts for Shot 

last euieneent, Sandslingers, and other 
such foundry or metal cleaning equipment. 
Position involves traveling. Person must 
be aggressive and proven in sales ability. 
Desired age 25-40. Write full details to Box 
C45, MODERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Ill. Include a recent 
photograph. 





CLEANING ROOM FOREMAN. Experi- 
enced cleaning room foreman for gray iron 
foundry making small castings. x C4, 
MODERN CASTINGS, Golf and Wolf 


Roads, Des Plaines, Il. 





PROJECT ENGINEER. Specialized gray 
iron foundry Mid-Ohio city of about 80,000 
population. Various non-repetitive pro- 
duction problems including research and 
development under supervision of Vice- 
President. Recent graduate foundry option 
Industrial Engineer with some shop expe- 
rience. Replies confidential. Write full de- 
tails personal background, resume of 
experience, references and salary ex- 
pected. Address Box C43, MODERN 
CASTINGS, Golf and Wolf Roads, Des 
Plaines, Ill. 





GRINDING FOREMAN. Midwest found- 
ry. State qualifications, references and 
salary. Box C44, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Ill. 


METALLURGIST. 8 years non-ferrous 
refining and jobbing foundry experience 
in production, quality control and devel- 
opment, Cost and quality conscious. Prefer 
midwest. Box C47, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Il. 





FOR SALE 





FURNACES FOR SALE 


10 used Heat Treating Furnaces, and two 

a poy cranes, good condition, priced 

to sell. 

BAER STEEL PRODUCTS, INC. 
Box 1428 


Boise, Idaho 





ENGINEERING SERVICE 





EARL E. WOODLIFF, 


Foundry Sand Engineer. 
Consulting . . . Testing. 
14611 Fenkell (5-Mile Rd.) Detroit 27, Mich 
Res. Phone Vermont 5-8724 





SESSIONS ENGINEERING CO. 
Consulting Foundry Engineers 
Modernization, Processing Layouts 

Quality Control 
Machine Design 
Architectural Design 


One North La Salle St. Chicago 2, Ml. 


Cost Reduction 


Product 





National Founders Visit Congressmen 


House Labor Committee members dined with the Administrative Council of the 
National Foundry Association recently when N.F.A. leaders met in Washington, 
D. C., to consider labor matters. At the head table (left to right) are: Summer 
field Brunk, Headford Bros. & Hitchins Foundry Co.; Congressman Clare E, Hoff 
man; W. W. C. Ball, Taylor & Fenn Co.; Congresswoman Edith Green; and Paul L 
Arnold, U. S. Pipe & Foundry Co. Front row (left to right); J. Boeticher, Harnisch 
feger Corp.; Albert J. Fruchtl, U. S. Pipe & Foundry Co.; A. Lysie Dyer, Buckeye 
Foundry Co.; Congressman Sam Coon; and R. R. Washburn, Plainville Casting Co 
Second row (left to right): Congressman Harold H. Velde; A. V. Martens, Pekin 
Foundry & Mfg. Co.; Charles T. Sheehan, N.F.A. executive secretary; H. M. Green 
baum, Acme Foundry Corp.; and L. P. Robinson, Archer-Daniels-Midland Co 
Back row (left to right); Wm. J. Bulman, N.F.A.; George A. Euskirchen, Cincinnati 
Foundry Co.; Erich C. Wussow, Kaukauna Machine Corp.; Lewis N. Essex, Golden 
Foundry; and Congressman Ralph W. Gwinn. Earlier in the day the Administrative 
Council met with Senator Wm, Purtell 





Summerfield Brunk, past president of N.F.A., was honored at the Washington 
luncheon for his outstanding service during two years as association president. 
Left to right are: Paul L. Arnold, N.F.A. vice-president; W. W. C. Ball, president; 
Mr. Brunk; and A. V. Martens, past-president 


describe the 


Aid industrial Planning Dept. of the Army 


functions of the operations analyst 

Fechniques of scientifi analysis and his relations to the executive 
borrowed from military tactical op the analytical tools used in opera 
erations ar‘ applied to industrial tions res arch and cam hy torics It 


planning in 62-page re port just includes a checklist for solving action 


made avail to industry by the problems, useful references, and a 
Office of ‘Te hnical Services The list of interested organizations. Ord: 
report, prey d by Johns Hopkins PB 111596 from Office of Technical 
Universit Iperations Research Services, U, S. Dept. of Cormmeres 
Offices und contract with the Washington 25. D. ¢ price: $1.75 


july 1955 * 121 








RIGHT IN THE GROOVE 
jive FANNER 





finest chaplets ever developed to insure maximum fusion and core support 


because of these features... 


FEATHEREDGE 
FUSION RINGS ~ 


Knife-like edges on the multiple 
rings heat instantaneously to fu 
sion temperature — completely 
sealing chaplet into casting and 
eliminating leakers 


COMPLETE CONTACT 
RADIUS GROOVES 


Molten metal rolls up solidly 
agains! the rounded bases of the 
radius grooves, Greater chaplet 
area contact results in maximum 
fusion, No sharp angles to trap 
Gores Of weaken siem strength, 








COUNTERSUNK 
SHOULDERS 


Heevy, tapered shoulders pro 
vide solid support to plates — 
allow full contect with molten Pe) 
metal, No sherp angles to create 
veids usually formed under 
heads of ordinary chaplets, 


Maximum fusion 
Freedom from leaker 


Accurate wall thickmne 





@ If you haven't investigated the advan- 
tages of fine FANNER Groovestem Chaplets 
for your work, by all means do so now. 
Foundries everywhere have found that this 
design has made a tremendous difference 
in the production of better quality castings 
because of its extra-strong core support and 
completeness of fusion, Firms doing critical 
casting work have confirmed its superiority 
by standardizing on Fanner Groovestem 
Chaplets, Get complete information by writ- 
ing for samples and prices now! 


BETTER CASTINGS because 


of 





4) FULL STRENGTH 


Reinforced construction at all re 
quired points provides maximum 
support without use of extra 
heavy metal, 





9 TIN COATING 


The surest protection against rust, 
as well as aid to fusion, Readily 
alloys with iron and steel, low 
ering melting point and improv 
ing fusion, Also available in 
pure copper, 


© PRECISION TOLERANCES 
Held to © 002 on most sizes, 
Fanner reputation for accuracy 
is unequalled, 








THE FANNER MANUFACTURING CO. 


BROOKSIDE PARK 
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Foundries Earn Award ; sa Pi 
i ROR tia nin CONDITIONER solves both mold and core 


Eleven foundries are among 6% 
qunsanem 


isnonyv 
Alm 8O4 






Chicago-area plants awarded plaque s 
for sale operations in the industrial production problems 
injury prevention contest of — the 

Greater Chicago Safety Council 


Among the winners were: Allied 


Steel Castings Co.; National Bear- These recent cases, taken from our files, show what ‘ ens Sand 
ing Div., American Brake Shoe Co Conditioner has done to assure better castings for a few of the many 
Burnside Steel Foundry Co.: Chicago satisied Stevens customers. Here's how Stevens Sand ¢ litioner can 
Malleable Castings Co.; South Shops help solve your core and mold production problems 


of Chicago ‘Transit Authority; Crane 
Co.; Manufacturing Research, Inter- 
national Harvester Co.: Kensington 
Steel Co.; Linde Air Products Co 


. ; 
I ullman-Standard Car Mig. Co 3. Improved casting finish on core and mold surfaces 
Pyle-National Co.: and Hawthorne 
Wiesln Wltencen Minstols Co . Sand peels better from castings. 
Awards based on a comparison of . Prevents sand from sticking in mullers, conve yors, hoppers and all 
the frequency and severity of acci- sand handling equipment. 
aa 


dents in 1954 and 1953 were present- 


1. Increases flowability of core and molding sand to prevent soft 


rammed areas and pockets. 


. Cores draw easier from boxes, patterns draw easier from ding sand 


tro 
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Get more facts about this non-toxic, low-cost Sand Con ner today 


Call your Stevens Sales Representative, or writt direct for ens le h EVERYTHING FOR h FOUNDRY 
nical Bulletin F 101. FREDERIC B. STEVENS, INC. Det t 16, Mich 


ed at the banquet session of the 39nd 
Annual Midwest Safety and Fire 
Conference, May 3, at the Sherman 
Hotel, Chicago 
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No. 76 on p. 103-104 
Frederick B. Stevens, Inc., Congratula'es MODERN CASTINGS on Its New Lock 








(1) INSTALLED COST IS LESS because: 
(1) the Whiting furnace foundation is simple 


(2) itis completely assembled before shipment and shipped 
as fully assembled as practical 


(8) cables are completely assembled 
C7 Ou AnH An (4) all in-board wiring is finished and terminated at coded 
terminal blocks. 


(i) OPERATING COST 18 LESS because: 
(5) electrode consumption is less 


electric furnace. a2 ) lcd breoage practical non ent 


7) electrical energy usage for comparable operations is 
low 


COMPARE COSTS PER TON OUTPUT (8) top-charge, electrodes, furnace tilt and electrode 


clamps all operate quickly and efficiently 
a ; (9) transformer is designed to do the best job 
In these highly competitive times, we must be penny- (10) faster heats, more tons per hour 
wise and pound-for-pound-wise in ep a (J) MAINTENANCE COST IS LESS because: 
of an electric furnace. Cost per_ton of output is the (11) fewer working parts 


~~ 





ise av! S . . . ideri 
ab A So compute your costs by conside Teng all (12) conveniently arranged working parts 
factors! Here is why the Whiting Hydro-Arc Electric (13) roofs are interchanged in 15 to 30 minutes 


, ace costs less pe otet S 
Furnace costs less per ton of melt! (14) refractory costs are at least 15 per cent less 


(15) top-charge always in alignment 

(16) all parts exposed to excessive heat are amply water- 
cooled 

(17) smooth hydraulic operation of electrodes, furnace 
tilt, roof lift, and swing 













So when you are buying an electric furnace, consider in- 
stallation, operation and maintenance costs, quality of 
product and speed of operation. You'll find that Whiting 
melts cost less. Let us prove it to you. Talk things over 
with a Whiting Hydro-Arc Engineer! 
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Learn the Facts 
Write today for Whiting Bulletin 
FY-168, which gives more complete informa 


tion on how hiting Features keep costs 
down, production up 


WHITING CORPORATION 
15628 Lathrop Avenue, Harvey, Illinois 









